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a) SSE^nT^^/fW (SCR) ^ 

b) ^<H-o©M^W (TBR) 

3. Sfcfi 2 Kfe«<7>*°iJ^:/?- KTioT, MIES CR^i^TB 

li^tHII*-?* & jK 'J ^-7"^ Ko 

5. m&Mi ~~4<vffltifrimi-tzM.<v# } )^7?- Kf*ct, fltriascR^ 

05* y^^-caba^'j^^f- Ko 

6. m&M i ~ 5 <DtfiiifrimKmm.<D#V'<7?- mot, stf i s tbr^ s 

/uxgulg, U< **-ftfe«o IgG77^'J -<7>p< JB»if « 

(TGF-a) , Jfi0v-7t7-, fflJI&^li J: tfSlfiHMMH^ (L I 

M3?vf£*> t < lifii#7 7 ^J'h, scFv77^n, &m C D 8 fr^, 
£ J: t^jvfc^ L< l$Z<D7 7yj > V t CD 8 £ £-&ti\ &?£^n 
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i i. i o KfE«o:fr8re*ot\ iHfe^m^ ^f'U7 

1 4 . ft» 1 ~ 7 <&#*Lj&* 1 ^K.|E«<7>«fl9ife^li»Ky K*ftiti-a 
b) ^DNA^r-m±^gm^^ A-T^X^lt, 



(4) S«?8-50432 

f ) ±&<Dfti"<fr$km'<9 ^-fcs-sofci&sL*;* Y<pKmA-rz>T.mk , 
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Mm (E. c o 1 i) rtt*4|if«H:^tSlit'M?*SoH s -el^o 
•£ ^1*7 7 y Mi $ tz, 7- U rms&t tz\im%MMJl&<Dfiltifr 

„ '-o<?5jUR*5 J: KJ: oT, SHF^SfcSBfc: 6 •WW&$mn'-7 
j)t4JL^4o i*Lt>^$PK^>f > (Fv) n#^i-*;v-^»ifflWtt*5ElI 
J* (CDRs) fc0f&3*u ^oS^JS^WrsfiL-friB-^F^ttSr^^io - 

<D&&ftmi*fofcfr*<v i aimF * ■< y i-m&hx &y) . gcK^w ^ i±s**j j: # 



(6) 8-504320 

#8r#3-£t\ s c F v HscFv 

v»fM-«5«3t*ft* s H^S^TV»*o Mfc v -W&ttt01 (Afunctional agent 
s) J3 <fc^#^f£t4ls$m (multifunctional agents) ^filKioT, flttS# 
(heterogeneity) (t a r >^<7>*g#!1f^ 5 . 091,513^-£ £ 

s c f v ^^-/^v -comma, M^^mmwmmm 2 ^ 400 ^^^^^^ 

NA^^f-co^ n > ^ I! ft:£T&PJ5^> fiF v ^9 'J -(i^;^ 

- & -C*> «9 (Ladner^ j/GutenranW090/02809) ^> ^ £ ft \± gffi^^ffl O 7 
7 - £ * K ^ffl £ ft £> (Ladner et al . f W088/06630$. o?Bonnert et al , f 
W092/01047) 0 

^1514^*3 1 3fc1* rt: MtJ $*L*v»RRi3 

(CDRs) *tt4/?V-Mlil©-71/-A7-^*f>4ot^4o Mfcli 
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iimm<DtfiW-.Ktti-2>&ii-mm&* j B-z-z>o cdrs©#« 



K£2>m.mJite<Ot Mfcfi, Winter et al (EP-239400) tiT^&o 

XT &*m^X rffittfcl&SIS**^:^ Mark 
s el al, J. Mol. Biol. 1991 222, 581-597^ jLT ^ & o «7 7- 

Cafferty et a"l, Nature 1991 348 552; Clackson et a"l, J. MoT. Biol., 19 
91 352 624-28) (i, X&fcllt&b ZfrhtSMtmSlL, $AUD f 

S5l1-i.1i6**llttLT^* 0 v J: tffc r ^WS'UfeilES: * n- 

^ x 'J * y 7 — ~J f J A 1 1 Hoogenboom et al. Nucl. Acids 

Res., 19 4133-4137; Marks et al. 1991 op. cit. ^yfBonnert et al, WPI 
Acc No. 92-056862/07^15® ?JiTV»4, 

$##53^ Ki-iae^^'f ^^'J-jJ^a*: 

4jtfM»^l&mL I^D^fe-C^m^tL#S (Lerner and S 

oorge, W090/14430) 0 fflJI^B * k m& Ltzg-m&lfc >f > 0*fflfl&g 

®-e^a^ov>T(i, Ladner et al WD/06630fcg§jg* $ tlTV^S 0 

&R<>&&to%&it*miR-r2>1BkmKwXlt, ^ng et al Proc. Natl. Acad 
Sci. USA, 1991 88 4363-466; Hoogenboom et al, Nucl. Acid Res., 1991 19 



(8) #gf8-504320 
4133-4137; Marks eta~l t Bio/Technology, 1992 10 779-783^1^3 Jit v> & 

O 

nter^iOfMilstein Nature, 1991 349 293) 0 t h j&AttffiK#tJiC14]W»*£ 
» t T v> & <7> -e. JaI£ BS <alftfi * mM~r 2> 1- *&&l8fk $ ft tz Wu A B *fflJ& Jfc H O ft 

jfc^AA<7)iflr$U 

*> (*&7 0 % ; & J3 I g G 3 0 %) „ &oT. «*»*&Si;H 

2) iO^WJ^fFl^ fa£tf<€-ODNA3- KUttO^ffcgg^* 

3) HK. -9- ^"3 hO#&£*=b*fc. J: «J > at-fiK^l^^^* fc»±^ > 

a) gg4 3 7#^7"f K«* (SCR) t, 

b) fe-o<7)«Wje^i« (TBR) 



(9) <ft3k¥-8- 5 0432 0 

( I g) £ i^CD 8 4rfflv»Tfr*ibitfco 

a^J±. TBR^S C Rfc*#te#LTV**-ffliO*ttie^#y ^7?- KO 
1ffg£l§^i~&o iSCRIi, #4 L<1±, I U -W*^^ 

f£*li4 fc* ^HLffcliittUTBR B*SCRlC»«t4:l:i:J:o 
, 4 TtMfl&Sffi^M^^m ; Sl#4 *=»± I g 7 7 3 'J -wflK^ > 
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^SCiot, *<*>»jftl«:£fa±)l fztt&M-t&Z i^-CiSo Tfflfl&^B* 
y;^ ^**<7)ifi5i:tS k h ^ Z<DBSm'\±y7y*y hit, # 

o 

*ISK<^#t-*f* Lv>S8«t*v»TJi, ^'J3*'J> (glycophorin 

-•e ; BSUffdfetfuliU HIV<7)gp4 0 * >/^^#<7)^-f ;wxtn:JI ; JBi®-7-* 
CD 2 8£J:tfCD4^<7)fflfl&M?>^ :JB^ig*BB^a (TGF-a 
). . Sj£a«E#H^ (L I F) *G>fc*#J: »9 *l&o f*»f*s «t TOSfcOM 

*° 'J ^ K * 4 fi 3 4 £ fc J: o Ttfnfc S i: S *> *i 

m&tfciffi&m&vft&A^&z k*3- k-t&d 

mMttzltUm.^? ? ~ (display vector) ^ gp^ h + 5«fi 



(11) S«¥8-5 04320 

*$*LfcSi*L^^l»ffi<^#3*&^S5^**fflffl^a ( R - Fowler. el al, 3. Ba 
cteriol . t 1986 167130) e £ ft f,#SlJ C^aSSE^UM* 77- vTT h7>^7x 

^$c^#|f§ f&is X VMM ^ t> 4 * 1 Jsl _t o -9- >f * Ji/ * M t ^ 
^ * - 131 fc £JMirr & o 
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s cFv77^>K 8 53^ (00*. UN WCD8) , £ J: 

Ofjvfcfr^-t ti\,t*<D7*?7* y Y t CD 8 £ li&ft^n > . ^-^-y 

m -t %> t L v»flWS Jfe K i± TIE CO 4) <D tf^ $ H Z> 0 

, gOlf&tiTB R s T^oTU < „ fVMi|^)TBR s i: H 3? 

^WKfXLT^*^, *HWli^O^>f 7° (I gMfe-fctfl gAf) Ofiufr 
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'J T V r - Vt fctiiWIfe^ffi^^a-C* &faft<?)^? ? - »t & * n- & 
o £F2 Lv^^^-fipHFA-C*|9. *0«l6»ligl»#tfffiH#PCT/A 
U 9 3/0 0 2 2 8 KfEftSfrTl^fc^K *0«iIWtH 4 fc^3*lTV»*o 

ji*v>$km.K-&t L^mm** h a, ±mm ( E . coii")*^^/^^ • ^yf- 

)\,^ (Bacillus subtilis) -eab^o 
KT<7)lll)eKl-e^v^ft»SJ:Of[§iB^#ILT. *mtfflli:litSo 

(a) -ooratfitt**tf— o<aipjce«a*k*>K sat* .tern 

SI?)£*ri s MK.*-f > (V) fc£*K;*>f> (C) fcfcfl^tiTv**, JfcMft 
* I g G*n:#0*°'J^7'^ K«*j&*^LTi/>* 0 I g Gfr^ii. Fvt 

|£WVJ^i:<):om?JiJo £ <t>Vh is J: tfVi. J: oT 

, (cdr s) i:#-rs 6-tio^-y* s ^o^^^«?ti-, 

(c) Fab77^>M3«):t) f Fv7?^> h^W^l^ faft&^ijvffct 
H2(±> JKMMfcF dA^f ^"7 r - ->'^CiS<75gIJ^c6<jn 

t±± g & jitter V 111 ^- h 9 t <r>m& t LtiH?ii^, F a bfr^Jsi 

V s s c F v^^coi ? 4ft:#7 7^ > h Sr^LTv»4 0 Fab 

3H=-?>gglKov>Tfi, — #<t>0 (MIX lift*) <DfrWy T-Wx-r- Y 
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d 7 r u ifc^t#*3- Ki-aae^Ji^'f ^^^y a^ca^ 

g (E.coli) <Djqil|!0*|cKi5V>-£\ F d 7r-i*|ifi©Ifi : f 111 ^ tSb^- 

I PTG-CO|&3aoSI«c*Brffit U f^iFLAG (Jfrfcfc LtM 
d5fi> -iS<7)s c FV • NC I OXM 1 ) >*-«HIWi:, *°U^7?-KU > 

o 

H6fi> &2JfcWIBI5fr#3*tfc p POW- s c FV • NC 1 OO^KJfAStl 
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% St <T> D N A EM £ m L T 0 

H 7 Vh • 1 5 • Vl, Vh • 1 0 • Vl • Vh • 5 • Vl J3 «£ IFV» • Vlj^£> 
s c F V • NC 1 0 * >^70S-$f^LTi/^ 0 H<7>Wf±> * - 
vy-^JP (Ji^n*^;v) ±T<&#SN*a ( i/ — > 1. ~ 4 ) £J:t>l£#M (v- 
^ 5 ~ 8 ) W53-*fife* t, fiFLAG, M2 (IBItt, New ^ C T 

IH 8 ti, iSIIStl*: s c F V • NC 1 0 co^J^t, *oS&«Ji£I(K**-*-«>f& 
EI 9 fi, *l#F v77^>ht, CD8 a*Af nriftt^HCfjl©!?! 

(a) iiili, 1 ~ 6 W#-^*fd-LfcCDR;i'-^ •tW'fllitaSKfil^F^tLfc 

(b) £tUi. — o(75CD 8 a^<?5'J ^>Hl-e^)^o f)u#CD RJV-y^MKC 

^TSM^£<^CVR#^-:/^£:ftTi3»9, CDRlI^-^, CDR2I 
Jlz-^iVCDR 3^;V--/Hli, -^^^^-jl-^ Mlo^Tfi^c* 1, 2 
$5*1*3 hKo^TIi** 1 2 '*3«tZ>'3 

'Oft^LUi, C5|C#fi^?-0/gSR^t>S!iaiUTV»4 0 -*fcww* : & 
tit't&n'-^ft* CDR3iJ^7" (Tl£B) fcitfC -C ' )\<--7 (/iESP) "C* 

HOIiv p P0W^ffl^t7ClI*^ h$BJ&p o pm^-C-G-f&Ztitz s c 
CD 8<7), ^jWUifcHSftftSr^-r^ TftfeLTt S D S - P AGE^tS 
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: pP 0W- s c C D 8 *^tr#3S*JfflJI& 
V- y 2 : p P OW- s c C D 8 <D 4 WFMOSfe-f V^jx^-v- g > 
V-y 3 : p P OW- Lys— Ser • scCD8 £^tr0MsMMfflll& 
> 4 : p P OW- Lys-*Ser • scCD8«)4 

2>Z.k i)^ 

L I SA^^'J - — >^*<75lS^:^^LTv^o 
H 1 3 MU p 5 6 9^?~ (W. Nenen^^^ft^-) % 

IP*,, D. f-f^n-ff^A ( D . discoideum) p^-^<75^m<^/vrie><7>^ ^ h 
8tc J: & SS!I<75 tz sb<D h?>x *° V*> T n 903^^- ltv^ & 0 
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<t;LTv^ 0 i(7)scFv77^>' h^ftc&i-is^-c, ^z:*#f v fr-T-tf— 

Ell 5f4> if+C^^Tl^i^lC J: otfpf? Ego<7)NC 1 0 • 

s c F v— tftCiot- *SKjg^$*L^ — o^y^f 7 ? -^--b'EBa^cO^x 

H 1 7 (is ^^rie^W^i^^-jte^KjU^^jftfifSitfc s c F v-*#=£r 

ffi^JBflfe*-^- 1 ti> ^^-f 1 ; T"C<D5km.<?>t:#>fc7'4f4 >Z tilt'*? XL y- 
2 + L y - 3 V K.* -f ><7)— ■PB^^LTV^o 
K?niB8tt#-f-2 it, p P 0W©<t 9 4^f'J TS-M^^^-^t^W 

BE3niBltt#-^3li^ HS©^ s!) Cf f > ? tif: v-) 7M H C a 3 Y * 4 /y <D 

E?iJiaff 4 14, p HF Afc^t* U y%-&i£t 4v» 1 C 3 • s c F v 
DNA@B?!J** LTV^o 

EyiJBfft*-?- 5 14 > p e 1 B ^tMiiO'FL AG -C *fifi^ K £ 

ttfcofc, V7n/x>fNC 1 0 • s c F v©DNA@S?iJ^LTV^o 

'E3nJBSft#-^ 6 (4. PC Ri«ffl^t<7) p 5&^<Dm&<DfclbK.mttlZtLfc P H F 
AH*»t**L^U =»* T/lC3Fa b ^^J?) 1443 ^^ D N AB2?!l£^ LT 

Lv»S#fc»i % ^<Di>(Di}^$ ti& 0 
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MtTi-^^^cftll®ifI*5 £V s $imn* J 3-?lZ>fc®K. TB R (±4^<?5C DR^" 
•/KJ: ot^lfi?^#* (HIl 4) o NC 1 O£/flv>fcifc*<0je*ii, tfLfctf 

Sit ^u^^, 

§-ia^s-t^-c§i. 0 *£o-c, •Bnix.tf, itjpo^v^T'-f- racist, - 

£JS&* i^ScliSifc, ^t^'bo^VF^^^^ GD8, T 

if * L^S^tc^^r, fit#<7)£aBr^i«* Jr^efllflrSE^JAOJ: ? "3 

Htfflv>*£i:jte<?r4? ^S#s c F v 77^ > ><*5»£\ 

U^^K';>*-tt. s c F v e^ttoi^^s* ? i ii < , -^O^gE 
(V) F^^>^**^->*St|^V^^>(f)7;^S^PIlt\ V 
h K;* 4 y&X&V,. K> >f y^*^^i:I^tS 0 scF.vti, V« • 'J > 

• Vl»#* y;*?<D, ^L< (iv L • y y-n- • v H 
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#v f v 7 h<o&%m&fe<D&&mt, iSMSsyij^^^r-oo i 

g-K^'fV^SDi-S'RitiifclUoT, itilD<7)'; ^ * - 'J ^ ^"f- K* 
Stlfc F J* -f > (tightly coupled domains ; t C D s ) tttS 0 ffc^-f^^ 
&o Bl6tt, -OfOFvWfffi-fffi^L^TCDsS-ffifU^") 

4? 4 < -c* 'J ^v—fbi-4iRiqi*^"bT^* 0 alitor ^« 

iot, 5H\h<7>TB R s ^^^ifDD-e^S fcJBtJ*L4 0 Sfc, I gfllK^W > 

<*>*£#§&-cifc* s *LfcX*#';^^ KEjaia*, i g^HK-*^ vfcisn- annate 

L *° U ^ 7?- KE9B Sr^-x.' itfctioT, ^#65 $ it (iSGfritt Kit 

fed* *b <^$J fi, « h *° a v - £ ^ T Stfr Vl « £ LT^iii:** 
QftLTH* ( Leah V et al., Cell, 1992 68, 1145-1162) „ f±. /^f'J 
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fliiot, s cCD8m, m#>1&&&#V'<-f*' K£ftj&-*-*fc*S><3£5£ 
MCiot, s c CD8*?*»fi«;#J: LTftffln^t^li. HK, 

;* V hKttLTgUffi'&SrjrcU sfcWiy#>h\ fl&<7>*>-^> **5grL<l±£ 
«**#«[-r* - t KJ: •)> #5c<75'J Kfc»-*-*SR«]14*'i>ofcCDR/i'- 
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5. *%wn, fcmm<og&fo, gmmtt. M^^e^sis, «its5-# 
o -emu 5 *tfc53^*« * l > ssu-r & Ki&m $ o jmifc^ 

aXEH? ^n* - ^©iHTKiv»T, NC4 i<*>Vh, BP*>-f > 7 )Vx.?*F 

*lX*i*K ifcttIOf-f^f*^f , J'i'A-f>f73'f7 , 5'A (dictyosteliu 
m discoideun) J4NC 1 0 OVh 33 J: £F s c F v OW:&£-#*> £&3£/i * £ 

6 . #5EC7)in:^ (LIF, TGF-«> ^ , J3*'J>> I 

t^-ci ^iwis^tt^'j^yf a asm, ?-±toii 
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i^E^^^^^-^-ht^i?,, F a b fl^OS&^K HJ\ Lv^*&g£ 
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Sambrook et a"l . , 1990^ * n - - y 7 - A v — j- T ;VJ K IE® $ 

'J K<PflM6*s Tf$m 

NC 1 0 (>f >7JPx>f9H' ;V^N 9^±<7>y 4 55-^-* (NA) 

|77^ya> fc^r^Sfrfco K (FLAG; IBI USA) O 

sas*. is cFv<?)5!;;v^->^^a^?^ 3ig»<*&fiifi*«L-c 

s c F v • NC 1 0 9^*9 i±. :fc»ffifll7 v ^ -> a > fcikg^T- v 7 - 
fco ffiRSfrfc s c F v • NCI 0<*>-9->f XSHfcHP LCtioT, s c F v 7 
?y*y M±iji*# (2 7 kD a) fiitFrift (5 4 kD a) 3 IS 

t4ro«D^-^*§C4it* l *?'jifc e Ml', fi#II±N9NAt:^t 
T3 2 0 k D 2L<DM&fc*Ml&-r&<DKttL, -*#3S»iN 9 NACfe^U 6 
4 0 k D aOtt#ft*i*t*. 3 2 0 k D a #-©NA^K» 
^LTV>4 4oc7) s c F v^^fcWBfcSfta^KWL, 6 4 0 k D a^#f± 
, ro©NA^i: 

iB-e-LTn* 4 oc7) s c F v4^?i^«Ift?^4o If»ii:ioT, 2o<? 
y^f 9 = ^^-4fB3*#*«, E3o(7)-'Bt^s c F v rf J: ot^H^ 
LTv>&*rt s fl£fS£ft*: (0 15) o NC10 - MabOscF v«j6tofc^M 
-e^S'^^B^tTv^-i' >7;ux>t* • y-f 7< ^.^"--tf^Tv-9-v'N 9 (M>M 
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* * ^ y tf^TyWUi U ^ A (potassium phopho-tungstate) ( p H 7 . 0 ) , 
ife»4ffi*^9-/P (pH4. 0) Ciottfe (3>h9*Mfc) Lfc 0 

IH CN 9 N A<75, ^y^n-t^Fab (32/3, N C 3 Sisi^NC 4 1 
) t^I^i^y^n-tJH g Gs (3 2/3, NC 4 l^iO* 
NC 1 0) io5-?«^"*«rH*'fbLfc, Ife^j&^ljr^-fffto^jttt**^^^ . 
o'^T, N9Na-s cFvIM<Oif*, 4 o<a3|gfljf s c F v —M 

T^SfcitftJ it^T*^; (HIl 5) o N9Na-scF v^«M<7)i 

oH*#*ftt, tLfca^o^-*, Mr 6io,ooo£ j 

s c F v*V>f 9 5 ~^--tr fc^#$-^BKLTV^^ H B H (7DX^IiI$T (12 1 4 
) T~}i, -£<Z)|eHSttfc:.fc oTHI#o*U'£>tL&-0<7> s c F vfr^Wfc*** 

J^Vl K;*>T>:s& s — W«H*<Z> s c F v £?£j£U c\fti)m<D s c Fv^i# 

(0i7) o -iiww-eii, #Fvt*^t«:si^g 

IB (TBR) Sr^JSftTSVH^.tO'VL K^'f V* 5 , **tiBlrt<I^LTil) 
, frowF v li'J > # - >K 'J ^ M:ioTM^Ltv^ (HI l 7 ) o 
fr^TMtWiMft (0 14) CioT, #*^^ftJ^^L^-*#(7)V 
h# J: Wl K*>f ^M<7>Sgfi£fi^& < t & 3 5*>^^ I- n - OKft" L 

t, ftt^u-iftovifiiii'Vt v * 4 ymv>$&m±2 5*yyx fo- 

A'*t«-e*% 9 *3&<jS3*L* 0 P^-f^^y^- K^^ra<7)E58l^ 3 . 8 

, 10, 5 J3«fc?/0 p P OW/ s c F v • NC 1 0iiiCov>T^ 

*54, 36, 18, 33£Z/0*>yx hn-Aif^LT, scFv^W-?^ 

J:oTffi£fc*§#Lfc»^K^fife3*i4 s c F v — N 
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yji-<D&-Z*fflfa\,tz— &<Ds cFvNCl 0 £ftfi£L*: (0 

5) o M.%B<?>p POW-s c F v • NC 1 0$tfg$H±> 3O(0 5t^-7 KG 
1 y 4 S e r 7*?- K'J >*-^LTV^ (£<75p POW- s c 

F v NC 1 Ofilfgtlfi 1 5Si«'J V*-, V« 1 5 Vl t^SftS) o ZHh<?) 

S i 1 1: J: oT 'J > * - L, 2, l^iC^O ^•rh^t 

i-*fl|IIM& (Vh I OVl) Vh 5 Vl, VhVl^S'J >* - p. P OW- s c F v 
■ NC 1 0«»«Jfc»i") i)*fc&2-flt:o l5-> Vh K> >f- ^O* ^jJ?^^^* 
SH* s S«Vl K-?«>f > (Vh-13Vl) fc*§#3*L* J:? fc, ViK>^>©*- 
/?« (««J«D 1 3f$ym) tJcastiifclUoTs cFv-NCl OflHR- 

U >#-g£@EiLfc p P OW- s c F v -NCI Offi$&<DWB 

p POW- s c F v-NC 1 omm%dl$. B s t E I I (New England Biol 
abaft) j^Sac I (Pharmacia^) *fflv»T, fiil^CtttttK^Tl 

ts-vy'm^ p P OW- scFv - NC10DNA*, 0-8%7*n- / xyA'*>t> 

ttlCiotilL^o ^J**'J=fJ?^l^*-f-K»i. 0.5|^T4*''JJ!^ 
K^--£ (Pharmacia^) , 1 mM A T P > 33 «t tfOne-Phor-Al"l^ -y .y 7 
~zfy^ (Pharmacia^) c^^Jsv^T 3 7 *C-C3 O^M-O^r a^- £ t 

K-^^-f^- (i6) ^^j&t^^jfc-cfi^LT, it s * f a£-fk u y 

y (Amersham ligation kit) £JB^T> Bs t E I I - S a c I "efftMfr 
MZftfcp POW- scFvNC10/5^5 KffKitifeLfco Vh - 1 3 Vl 



(26) #«¥8-5 0432 0 

^y^lotTOt'J^^l'^f K7*7^v- (136) £fl|lfeU CI*t£F 

U PCRCioTscFv •NCl0?)VH-13Vi77^ , /b *if*ILfc 
o £<*>Jf}*B1&*B s t E I IiiVEcoRI -CfHftU P P 

0W- s c F v • NC 1 0 ^5X5 K + fc, 7v->tAttfiC?'fy-5'3 > 
y. (Amersham "ligation kit) fcteffl LTJUgLfco iWattefi^ft*. 3 s 

tf2.5fg#||j^jL?>-;ui£Tifc*SHl:fco ^<Oal^DNA^2Oiil(7)H2 0 4 ] ^ 
W>^V5m 1 £*B§®D H5a (supE44,hsdR17 
, r e c A 1, e n d A 1, gryA96, thi-1, r e 1 Al) ^it>'L 
E392 (supE4'4, s u p F 5 8 , h s d R 1 4 , I acYl, gal K 
2, galT22, metBl, trpR55) ^^MLf: 0 IMlm 
1 <7)LBJ$Sfe4'-ei ^fW«IL, 10Ong/m1<7)T > *^tf 2 x YTJ£i& 

> Lfco p P0W***-OP e 1 B 'J - X VF L A G WM 

Sfi^iJ ti % - DNA£->-^--fe* (Seauenase) 2 . 0 (United States Bio 

chemi calft ) £ ffl E?!l J: o T5£fS $ *l 0 
jsan'j s c F v • NC 1 0 * wt^g^V/^S&gi 

ff^?jt^LE 3 9 2^, 30t;<z>SBJg»T— UfeiSJits*, i : lout 

JKLt, $fLV>SBJgilllfc®ttLfco ^tofcaotj-es&jftLfc* 1 ^ eoorm^ 
(A.oo) *«#tj4 K*S $TJfja?*fco tSlM (Atoo*«7tftS4-C 

#81^ (Beckman J A 1 0 % 6,000rpm 15fr) tS^HUKU ±?fffft5tfl£lfc* L 
fc« iBMfc^W 7nc7>#jff <7>10%-e, 20%y a -^n-^, lOrM Tris.HCI 



(27) !|#S?¥8-5 04320 

i ») ^ 5 $Mfett Lfco aM^sto^ 7km*mMMJi&g.frm t l 

THUteStU Sfc^W h ittfe®SSU&&frW*'£A,X~\t*tiio s c F v - NCI 
0 £ fltBi" S afr , ^ * <7> ^ n - > ^ fc. «o£*BJI&i&8M& * T 

S-PAGE. jttftjKF'L AG^^^ o- tA*i#M2 (EI 7 ) *m 
nfc^-x.* 9 y-fxi y -T^yPK* otM Lfco 2 8 , 2 9, 3 lXO r 3 2k 
D a-C»fti"*#— K* s lll53*tfc (17, W > 1 3 - 1 6 ) » - 
tLfb<^55*-7-*{i> p P 0W- s c F v - NC I 0 1ffg!$j££l*Sfc 0 , 5 > 1 0 is 
J:tf 1 5 <DV b2z*m&-£X&tiu2tLti: s c F v NC 1 O-FLAGi 

scFv - NCio* (i> l 5 B%<r> } ) y%-*^-rz> 9 t 

RIC#8fc*^Lfco scFv -NClO-F-LAGi^V/^li^lliO^* 

, SS$*towTli, SDS-PAGE, t-fXii^D^h757^ - (S 
E - H P L C ) , m&'bfrMfttiT. (-T >7;vx>f • ;^75 f - -tf) 

$tt«9 2 ^fr^ff.^ h s c CD 8<PflSfg 

(G 1 y<S e r) )'J K -J" Siting* * l'** 1 K**t4V» 

K>^f> (E9!IS«li#^- 1 ) ^tLt 



(28) M¥8-504320 

afjij 7 --t: (Vent polymerase) tOPC RCioT, v-)^C D 8 <7)VtK 

s c CD 8»li, 3 '«i:Ms c ■ I SMfc* J: 5- ' S a 1 IfBtefc 

^-tr«rLv»^7>f -v-iffl^TliW? *ifco i^fiMiiM s c I isJ^S 
a 1 I -crafts *t, ^tMs cl^^Sal I"CfHfkLfcp POW^^- 

V -^j^fc-fcU VfcgEx.* i t oTj&fiSJtfc (tfCD8 <^N*SH3a36J4 
-fe'J o h*fflJlkt&P o p2136 (^«B|fe«Fl»%fSr^LTV»4) 

^ffl^^ip POW^Os c CD 8«Mlt Hi o KjL&cii^-e^&o 
Htz s c C D 8 a >6<jlciELv^^^ V ^ <7>«^£^.f& 

h • s c C D 8 

j£2&«it^ Vflfc >f - Ki~£ DNAi 5 , Ta q* ,, ^7-t* 

(Gly4Ser)»';>*-«r3 - Fi~£ jiijn?)^ ^ V**- KSr^r L5.ofW 
IgSiWs c I * iCTB amH I V* K;* W > (E^J 2 ) 

fcP C R l*<to Ti#i|il £ tL/co C D 8 Vflft K> <Y >f±> JfiUfc** £ 3 ft 

tDNA)8^, BamHI*iI) ! EcoRI IWIfiB^S&ffi 9 

v»fc p c r k «t o-citsif IMS *l^o -oct)^^ <&£j£!|&ttSftD*»5(5-cfS'fk3 

it, ^tMs clftitfEcoRI "CiBflsLfc p P OW^^ - 4 1 £ it*£ 3 *t 

/to 

##ICD 8»jSWODNAEyiJ»4^ — *«RD N A<0BByiJ*5feKL J: o 
) <75^*^C*^7°^- KJSSB s c CD 8 <^-&Jifc*jt^i- &o s c C D 



(29) !£g|¥8-5 04 3 2 0 

o 

(b) C^^f- KJ%SS*l^»f'7-*-^fflv^. % RMA-S«rttHI 

(c) fffl/ttf, TfflU&^mift'fkO^ I L 2l4tWt4^^t K«#t^»* 

umm 3 u y^-^j ^v^jl^'; 3*1? > 1 c 3 <p«3b 

* 'J rf* ^ V*^- KN2034 

(5' ^CCTAGCrrCACCGTCGCCTCGGACATCCTCATCTCACACTCrCCATCCrCC-3' ) 

it, w&W'ft&.v y*-i>^5-f 1 C 3 Vl 5 ' E!Blo*40<^3Q^fc*S'&'L 
fc, 1C3Vh<7)3 ' *S©f tol5^In^Utffiltt?:ttS J: ^ fc^JfcS 

* ij rfjt ^ Vitf- KN2035 

C5' -TTTATMTCTGCGGCa;CCCGATTAATTTC-3' ) 

it. 3 ' *«i5#^N 0 t I»J11^I)S> R*t«±0 1 C 3 Vl@S?iJI*^ 

ic7)-o(7)^- 1; rf* ^ V^-f- Kf±, B s t E 11*3 J: ^NO t I * 
V 7 --trSBfiCK 5 ' -VLfcafcyiJSttfc 3 ' -V H g2?nj<75 1 C3*A»* 

M - *"**:*^ 1 C SiSDNAt^KiK'J > iI*RJEB^ffl^ t>*Lfco 

WRRjiV K** P7-«B s t ElIisiO'N o t I £#1"* PC R^^^l 
£4" i^- h LfcHfc, mhtltzy ? ? * y Y it, ^ftB s t Ellis iCFN o 
t I ^iB-ffcLT^EyiJSrlfc^Ljfc, 1 C 3 • s c F v S52?!l *^tr^^ p H 



(30) !&ai¥8 -5 04 3 2 0 

ZK, Z<Ds<? f-ttzlimM^? ?-M*'?$&%L2ti, JfclC33-7»r/ 

9 s-^-WNC 1 0 • s c F v<&3&£*3 — Ki"ft NC 
a&gEft'PMi* ■^^'fcH l l Cit^i ? ;vcftt ft i t c i o TS 

JSHfc. tftfcli, YT + AMP + TET+CtV'T, *B!fcfflT50tibftrtf»t*i 
jS8S*L KDNAO^^^if^-Tft > ^>-eA^-7r- 

v^ffl^T&WStifco -ffctbStLfc? r- vfi, ^felO^ g /""I OSES 4:3-7- 

U '#^»t-te-&Lfc7T-y*M0lMh ycmBiL. 0.5§»o3M 

Tris-tnn^->^f-;i/pifjV75 >-HC 1 pH7.5tWc|BlJRL, ^^"TflMi* 

HS.-rft^TO^&(iSambrook etal., 1990^ n-:=. > ^ - A^JfcS 

7*7^? h S*U YT+AMP + ^V3-^<07'I/- h KM^tU Jfclft 3 ft 
an--ji7r-^«:to^4fc&oTi|f5a$*L. Tf l uj 9>f^4fcl^'j3 
*'J >±tOE L I S Afc J:oT5MfrS*Lfc 0 E L I S Af&1&<75 V^^-C^SP^ 



(31) #ai¥8-5 04 32 0 

SH<toTHB2151n h7V^7xn?n, ^^^^ T-v^>^;K7)^!J^tL 
fc*|4r^>3n--|i, YT + AMP g /m~l) + -eJg$g$ *l, :3fcv>"C 1 

OIPTG (^vynf;vfi*-7^ K->F) £fflv>T 37<C-C4 ~16n#Ml§2g£$ 

©l&S ic-ov^T L ( Pcv^f el al . , 1992 , Gene) „ 

•75 KpHFA "f^Mlfc/L 1 C 3 • s c F v (^'J3*'J > $5&'\£ijLfc n - 7* >f 
^^*) Sr. »J4ClB«L/:J:^atmu tD^llf*lT^7>^^^ 

^'J3*'J>ACPBS £F?fc g / m1 ) fa-f-fV ^"-J"* i fc *t 

"CV»* 0 IS*?)^ D- MSII CO E L I SAX^'J - — V^OiHr*^ 
lai 2i:S?iiTV»4 e SEFL AGfi£'»T?0«tffl* , fflv>fcjR-&EL I S AttJR* 1 

SEE (7->7a^'j3*'/>) fc#T*ffl#«*tMai4**ii*:Lfc.r 

a l 

mfe s c F v ( *- 7 » U - J> ) 

1 C 3 w t 62 

1 C 3 • A 1 3 4 0 

1 C 3 • B 7 2 9 



%mm 6 

• % ? * * JUft* U. K. ) *^»IOm u t Tj*C h 5 7 t^h L, i 
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77-y|l7^^7'J-(077^f^IS!l«6{: Lt, **?)s c F 

his *Lfcr.o<?5«i#*ifi:^ r u 3*'jvscFv <£<D&K$zmMm2 ^ t 

& o 

3E 2 

FTASTGDVPDRFSGSGSGTDFTLRISSLiQAEDVAVYYCQQASVFP 
C I YMNPDSPDKF SGS GS GTDFTIiRISIjQAEDVAVXYCQQASVFP 

iilt)**OW77 <i --r -f -Sfc&li, Ull 1 I'^L*: J: -? 
(mu tD5) 77^f'f-SSIt'f^/i'S , ffiv»4iJ:i:J:oT2«fi5*ifco 



(33) ^T8-50432 0 

m. 3 

s c F v (fog) ( :fr 7 » h ) 

A 9 w t 4 8 

A 9. 5 S - V (98) 15 

A 9. 1 3 G - D (63) 2 4 

V - S (64) 0. 06 

E 3 w t 1 8 

E 3 . 1 S - Q (82) 9 

E 3 . 2 S - T (83) 2 

C 1 2 w t 11 

C12. 1 G - Q (48) 3 5 

C 1 2. 2 L — G (15) 1 



7 

P 569 a. V^X^T? * ^ ^ W?SfllT<50 W - Ne11en ^ 

*-AV 1 CU^t^So ^£*'-p 569fi|gi 3 fc.5*3*LT^* 0 t*U4 

■V h fri? ?-(7)— o<£>7 7 5 'J --Cdb^o ^4 ti, inlF L A Gtjvfc (M 2 ) K 
XvXtfiiiiZtltz, J >7iVx>fNC 4 1 V»FLAG<?)»'f^^ Kf h 

*y^n-t /PtfvfrN C4 1 o Vn a - 7*4 > TIS<t?^ 'J * V 

* f- Kee^iJ ^ # >J 7 - -tf JiaRlS fc. J: o "Cigffi $ ftfc* 
N 8 4 9 

5' CCTTGCCTGCAGGTCGACCTATGGACAGGTGCACXTGG\GCAG 3' 
N 8 6 3 



(34) &m¥-8 -5 0432 0 

5" TTACCATGGTTACTTGACCTTAATCAGCAGGACAAATGAAATAAATTTATCATCAT 
CATCTTTATAATC 5' 

9- p 5 6 9^<D? n-^^fcfiLfcS a 1 I ftmZWtt&K, NC 4 1 V« 
n - r << y N KM L TtBffiW 4 ffi^J * * A, T v»i o 

N 8 6 3ti> b 9 >tt*14EyiJ, ^n-^/mftCNc o I 

IMIRSfcffcis J: tffBpMSflha K> fc&'K, NC 4 1 Vh <D F L A G a - 
yiJH«-LTfflttfi94E2?!l*^-CV>4o 

^^?-pAV 5 6 9 ( K-f ^H^JVf-^J^^-f KO?'; ^ X ^SF^£ff 
<7>W. NellenR^k^fljJ^.) WDNA^Wf Nc o Ifci^'Sa 1 I X~Mlt 

P C R-^ifiPs^tl. ftlKSt^-C^kSit^NC 4 1 Vh • FLAG^^^^- 

•J > #t Y T 7" V - h ±T*ISU L , ll^i ^ 7 ^ 5 KfcBlXU «*«**fflv> 

S^x. 7*7^?KpAVl*, Friendlender and Mellan ioTGB -2159821 
titiM&&; (feeding method) ^Iv^itiaot, D. T^.xn-f 

IG418 *ffiv>T«aiLfc<, 81&X-#D. f^n^fA • T*^'**- ( D . D 
iscoideim amoebae) 10^ g/m~l<7)G4 1 8 £#tf DMB^O 2 mlig^x* 
J(j'ji3-«:feo 22t;-c48|$|m<aJgja<£>3fe % *£*±T#<7) 10( V 17'J3 - M:^>T 

*£**<&NC 1 0 Vh • F L AG$Cfc7?y* > WftfeZtkiti 



(35) ^S?8-5 0432 0 

a 4 

D . -7 s -f xn-f f ^ACSItS 

NC10V H - FLAG <0%M 

VL F L A G till* *m ^ tz K v \- 7 d y h &&&& 

*g&*tM + + + 

9C*B&x.D. ^ * X ^ 'f r A + 

9D " - 

9 E " + + 

9F - 

9G " + + 

8 B " + + + 
8C 

8 D " + + + 

8 E " ■+- + + 

8 F - 

8 G " + + + 

7D + 
7 E " 

7F + 

7 G " z 



+ + + 
+ 



RUG ft L 



8 

■<nm&o m.^??- ( P 569) <Dn&iim 1 3 t^s^-cis 19 . 
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fi. mmffittKX&B amHI/Bg l"7 7^> h <7>|&*fc J: W iftBfc <t 
otfft? *U TIE<7)7'7^^-*5«tO f ill!t Lt© 1 C 3 F a bS-fflWcPC 

I jsi^S s p ISBIfc5&<»S*Lfc 0 

5" CAGGTCGACTCTAGAGTATGGGAGGTGAGGCTTCTCGAG 3' 
5' AAATTTATAATTATTTATCATCATCATCTTTATAATC 3" 

^Fa bli> ?*<J 3*'J ^M^-SlF L A G & <fc TO; E E FijL#^o^Tc7)|S 
(TBRs) #'B^'14^ , ;^7'^ K"C*4o PCR 

> SABS<iJft$*tfc^J»ffiHJ:o-r (GB-2159821A#bb) , jg;v» Wt 'J 
JWy>)Afi B B Bft (Nellen et a~l. t MoT. Cell. Biol., 1984 4 2890-2898) 
L<tt**t§MU£ (Howard et al., 1988, 16 2613-2623) <7) £ $ 

1RK&&2ft1iMm%K2:jS\<Olgltm&iKZ*). Q418 (geneticin) 
77^jv: B : \PCWLY23V.ge^iJ 

mm : FLAGJl*p^^-t^Msc1-Sa11^3g|±$tt^3LApelB Ly-2+Ly-3 Vk 

mM%r^ : 1-849 
: 8 4 9 



(37) 



^¥8-5043 2 0 



HK V LLPT AAA G I* L. L L. A A QPA 
1 ATCAAATACC TATTCCCTAC GGCAGCCGCT CGATTGTTAT TACTCGCTGC CCAACCAGCG 

KAK PQAP ELR IFP KKMD A E L 
61 ATGGCCAAGC CACAGGCACC CGAACTCCGA ATCTTTCCAA ACAAAATGGA CGCCCAACTT 

GQK VDLV C£V L G S V S Q C CSW 
121 GCTCAGAAGG TGGACCTGGT ATGTGAAGTG TTGGGGTCCG TTTCGCAAGG ATGCTCTTGG 

-LFQ NSSS KLP QPT F V V Y MAS 
181 CTCXTCCACA ACTCCAGCTC CAAACTCCCC CAGCCCACCT TCGTTGTCTA TATGGCTTCA 

SHK KITW D E K L N S SKLF SAM 
241 TCCCACAACA AGATAACGTG GGACGAGAAG CTCAATTCGT CGAAACTCTT TTCTCCCATG 

RDT NNKY VLT L N K FSKE KEG 
3 01 AGGGACACGA ATAATAAGTA CGTTCTCACC CTGAACAAGT TCAGCAAGGA AAACGAAGGC 

YYF CSVI SN S VMY F S S . V . V P V 

3 61 TACTATTTCT GCTCAGTCAT CAGCAACTCG GTGATGTACT TCAGTTCTGT CGTGCCAGTC 

LQG GGGS GGG GSG GGGS LIQ 

4 21 CTTCAGGGTC CCCGACGCTC ACCCCGTCCT CGATCAGGTG GCGGCGGATC TCTCATTCAG 

TPS SLLV-QTN HTA K M S C E V K 
A 81 ACCCCTTCGT CCCTGCTGGT TCAAACCAAC CATACGGCAA AGATGTCCTC TG AGCTTAAA 

SIS KLTS IYW LRE RQDP KOK 
541 AGCATCTCTA ACTTAACAAG CATCT A CTGG CTGCCGGAGC GCCAGGACCC CAAGGACAAC 

YFE FLAS WSS SKG VLYG E S V 
601 TACTTTC AGT TCCTCGCCTC CTGCACTTCT TCCAAAGGAG TTTTCTATGC TGAAAGTGTC 

DK K R N I I LES SDS RRPF LSI 
661 GACAAGAAAA GAAATATAAT TCTTGAGTCT TCAGACTCAA GACGGCCCTT TCTCAGTATC 

MNV KPED S O F YFC ATVG S P * 
72 1 ATGAATGTCA ACCCAGAGGA CAGTGACTTC TACTTCTGCG CGACGGTTGG CACCCCCAAG 

M VF CT GT K LT V V D Y K D Q DDK 
•38! ATCCTCTTTG GGACAGGG AC GAAGCTG ACT GTCGTTCATT ACAAGGACGA CGATGACAAC 



84 1 



* S T 
TAGTCGACA 



77^V: B : \CD8ACD8B.SB?!J 

: pFOW (pelB CD8a^3 J: j^CD8b V dom) %><7)\:l 1- 

: 1~822 

±&&%L : 8 2 2 



(38) 
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MKY LLPT AAA CLL L L A A QPA 
1 ATGAAATACC TATTGCCTAC GGCAGCCGCT GGATTCTTAT TACTCCCTCC CCAACCAGCG 

HAS Q F R V SPL DRT WNLC E T V 
61 ATCCCCACCC ACTTCCGCCT CTCGCCGCTC GATCGGACCT CGAACCTGGC CGAGACAGTG 

ELK CQVL LSH PTS GCSW L F Q 
121 G AG CTGAAGT GCCAGGTGCT GCTGTCCAAC CCGACGTCGG GCTCCTCGTG GCTCTTCCAG 

P R G A A A S PTF LLV LSQN KPK 
181 CCGCGCGGCG CCGCCGCCAG TCCCACCTTC CTCCTATACC TCTCCCAAAA CAACCCCAAG 

AAE GLDT QRF SGK R L G 0 T F V 
24 1 GCGGCCGAGG GGCTGGACAC CCAGCGGTTC TCG GGCAAG A GCTTGGGGGA CACCTTCCTC 

UTL SDF'R REN E G Y YFCS A L S 
301 CTCACCCTGA GCGACTTCCG CCGAGAGAAC GAGGGCTACT ATTTCTGCTC GGCCCTGAGC 

NSI M Y F S HFV PVF LPAG GRG 
361 AACTC CAT C A TCTACTTCAG CCACTTCGTG CCGGTCTTCC TGCCAGCGGC CGGCCGCGGT 

SGC GGSG GGG SLQ QTPA Y1K 
421 TCAGGTGGAG GTGGATCCGG AGGCGGTGGA TCTCTCCAGC AGACCCCTGC ATACATAAAG 

VQT N K M V MLS C E A KISL SNM 
481 CTGCAAACCA ACAAGATCGT GATGCTCTCC TGCGAGGCTA AAATCTCCCT CAGTAACATG 

R I Y WLRQ R Q A PSS OSHH EFL 
54 1 CGCATCTACT GGCTGAGACA GCGCCAGCCA CCCACCACTC ACACTCACCA CGAGTTCCTG 

A L W D S A K CTI HGE E V £ Q E K I 
601 CCCCTCTCGC ATTCCCCAAA ACCGACTATC CACCCTCAAC ACCTCCAACA CCACAACATA 

AVF RDAS RFI LNL TSVK PED 
661 CCTCTCTTTC CCCATCCAAC CCCCTTCATT CTCAATCTCA CAACCGTGAA CCCCGAACAC 

SCI YFCM 1VC SPi: I- T F G K C T 

72 1 ACTCGCATCT A CTTCTC C AT GATCGTCCCG AGCCCCCACC VGACCTTCCG GAACCCAACT 

Q L S V V [) y K U D O D K 
781 CACCTCACTC TCCTTCATTA CAAGCACCAC GATGACAAGT AC*. 



©J«Eff 3 



B : \NHCA3.@esnj 

pPOW pelB Msc-EcoRI (FLAG& t) t£<7}MHCI a3 H-2Kk> >f > 



l ~ 



3 7 1 



3 7 1 



(39) 
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MKY LLPT AAA 
1 ATGAAATACC TATTCCCTAC GGCAGCCGCT 

MAK AHVT HHR 
61 ATCCCCAACC CCCATGTCAC CCATCACCCC 

WAL GFVP AOI 
121 TGGCCCCTGG GCTTCTACCC TGCTGACATC 

L TQ EHEL V £ T 
181 CTGACCCAGG AAATGGAGCT TGTGGAGACC 

WAS V VVp LGK 
24 1 TCGGCATCTG TGGTGGTGCC TCTTGGGAAG 

t G h P EPL TLR 
301 CAGGGGCTGC CTGAGCCCCT CACCCTGAGA 

K * N 
361 AAGTAGAATT C 



GLL L L A A Q P A 

CGATTGTTAT TACTCGCTGC CCAACCAGCC 

R P E CDVT Li R C 

AGACCTGAAG CTGATGTCAC CCTCAGGTGC 

TLT WQLW C D E 

ACCCTGACCT GCCACTTCAA TGGGGACGAG 

RPA GDGT FQK 

AGGCCTGCAC CCCATCCAAC CTTCCAG AAG 

EQK VTCH V£H 

GACCAGAAGT ACACATGCCA TGTGGAACAT 

WCK EEP P SST 

TGCGGCAACC AGGAGCCTCC TTCATCCACC 



pHFA^^Hind Illffl&fr h fete* 3 WM<D^i T 



(40) 



1 aag etc gca tgc aaa ttc tat ttc 

L. LPTAAAC 
19 CTA TTG CCT ACG GCA GCC CCT GGA 

AMAEVKLQ 
97 GCC ATG GCC GAG GTG AAG CTG CAG 

P G G 5 LKLS 
145 CCT GGA GGA TCC CTG AAA CTC TCC 

SBYWMNWV 
193 ACT ACA TAC TCC ATG AAT TGG GTC 

E W I G E I N Q 
241 GAG TGG ATT GGA GAA ATT AAT CAA 

FPLKDKF1 
289 CCA CCT CTG AAG GAT AAA TTC ATC 

TLYLQMNK 
337 ACG CTC TAC CTC CAA ATC AAC AAA 

YYCARLSL 
385 TAT TAT TGT GCA AGA CTT TCT CTT 

C Q G T L V T V 
4 33 GGC CAA GGG ACT CTG GTC ACC GTC 

SPSSLAVs 
4 81 TCT CCA TCC TCC CTG GCT GTG TCA 

CRSSQSLF 
529 TGC AGA TCC AGT CAG AGT CTG TTC 

LTWYQQ K P 
577 . TTG ACT TGG TAC CAG CAG AAA CCA 

YWA5TRE5 
62 S TAC TGG GCA TCC ACT AGG GAA TCT 

SGSGTDFT 
673 AGT CCA TCT GGG ACA GAT TTC ACT 

EDLADYYC 
721 GAA GAC CTG GCA GAT TAT TAC TCC 

FGGGT K L E 
769 TTC GGT GGA GGC ACC AAG CTG GAA 

K D O D D K • A 
817 AAA GAT GAT GAT GAT AAA TAG GCC 

A K 

ees cca aaa 



nmmm^ 5 
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m k y 

aag gag aca gtc ata ATG AAA TAC 

LLLLAA.QP 
TTG TTA TTA CTC GCG GCC CAG CCG 

E S G 'G G P V Q 
GAG TCT GGA GCT GGC CCG GTA CAA 

CAASGFDF 
TGT GCA GCC TCA GGA TTC GAT TTT 

R R A PG KGL 
CGG CGG GCT CCA GGG AAG GGG CTA 

QS STINY5 
CAA AGC AGT ACG ATA AAC TAT TCG 

IS RDNAKS 
ATC TCC AGA GAC AAC GCC AAA AGT 

VRSED TAL 
GTG AGA TCT GAG GAC ACA GCC CTT 

TAAGFAYW 
ACT CCG GCA GGG TTT GCT TAC TGG 

AS DIVMSQ 
GCC TCC GAC ATC GTC ATG TCA CAG 

VG EKVTHS 
GTA GGA GAG AAG GTC ACT ATG AGC 

NS RTRKNY 
AAC AGT AGA ACC CGA AAG AAC TAC 

GQSPKPLI 
GGG CAG TCT CCT AAA CCG CTG ATC 

GVPDRFTG 
GGG GTC CCT GAT CGC TTC ACA GGC 

LTIS5VQA 
CTC ACC ATC AGC AGT GTG CAG GCT 

KQSYNLRT 
AAG CAA TCT TAT AAT CTT CGG ACG 

IMRAAADY 
ATT AAT CGG GCC GCC GCA GAT TAT 

A T V £ S C L 

GCA TAG ACT GTT GAA AGT TCT TTA 
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pelB signal sequence 
H K Y L I> P T A A A G L L L LA A Q P A 
ATGAAATACCTATTGCCTACGGCAGCCGCTGGATTGTTATTACTCGCTGCCCAACCAGCG 

HI Pstl H10 

wa'qvq lqqsgaelvkpgasv 

jqTGffCGCAGGTGCAGCXSCAGCAGTCTGGGGCTGAACTGGTGAAGCCTGGGGCCTCAGTG 



H20 

RMS C K A S 



-H30- 

G Y T F T N Y 



N M 



AGGATGTCCTGCAAGGCTTCTGGCTACACATTTACCAATTACAACATGTACTGGGTAAAA 



H40 H50 rH52A- 



QSPGQGLEWIGIF Y I P G N G 



CAGTCACCTGGACAGGGCCTGGAGTGGATTGGAATTTTTTATCCAGGAAATGGTGATACT 

H60 H7 0 

S Y N QKF K DK ATLTA DKS S NT 
TCCTACAATCAGAAGTTCAAAGACAAGGCCACATTGACTGCTGACAAArCCTCCAACACA 

HSO H82A H82C H90 

AYMQL-SSLTSEDSAVYYCAR 
GCCTACATGCAGCTCAGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGA 



H100 HlOOE-i Bst£2 

GGSYRY DGGFPl YWGQC'TTV 



TCGGGGGGCTCCTATAGATACGACGGAGGCTTTGACTACTGGGGCCAAGGGAeCACGGTC 

H110 linker 1*1 

TVSGGGGSGGGGSGGGGS DI 
^CCGTCTCC GGTGGTGGTGGTTCGGGTGGTGGTGGTTCGGGTGGTGGTGGTTCG GPSTATC 

Sacl LIO L20 

ELTQTTSS LSAS LG DRVTI S 
GAGCTC ACACAGACTACATCCTCCCTGTCTGCCTCTCTGGGAGACAGAGTCACCATCAGT 



-L30- 



L4 0 

N W Y Q Q N.P DG 
TGCAGGGCAAGTCAGGACATTAGTAATTATTTAAACTGGTATCAACAGAATCCAGATGGA 



S O D I S H Y 



-L50- 

K L L I Y lX_ 



L60 

NLHSEVPSR 



ACTGTTAAACTCCTGATCTACTACACATCAAATTTACACTCAGAAGTCCCATCACCGTTC 

L70 LBO 
SGSG S GT D YS LT I S N LE Q E D 
AGTGGCAGTGGGTCTGGAACAGATTATTCTCTCACCATTAGCAACCTGGAACAAGAAGAT 



L9 0 
Q Q 



L100 

T F G G G T 



ATTGCCACTTACTTTTGCCAACAGGATTTTACGCTTCCGTTCACGTTCGGAGGGGC-GACC 

Xhol FX* AG EcoRl 

KLE I RO Y K D D 0 0 K * * 
AAC CTCGAG ATAAGAGACTACAAAGACGArGACCArAAATAATAA GAATTC 



7 I A; \1QFAB.BB9IJ 

: 1C3 Fab^^^r } ) 3 * V y 

: 1-14 4 3 

fSfc : 14 4 3 
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1 


aaaaaagcCG 


CCCAGCCGGC 


CATGGCCGAG 


CTGACGCTTC 


TCCACTCTCC 


AGGTGGCCCG 


61 


GTACAACCTG 


CACGATCCCT 


GAAACTCTCC 


TCTGCAGCCT 


CAGCATTCCA 


TTTTAGTAGA 


121 


TACTCCATCA 


ATTGGgtcCC 


CCCCCCTCCA 


GGGAAGGGGC 


TAGAGTGGAT 


TCCACAAATT 


161 


AATCAACAAA 


GCAGTACGAT 


AAACTATTCC 


CCACCTCTCA 


AGGATAAATT 


CATCATCTCC 


241 


ACACACAACG 


CCAAAAGTAC 


GCTGTACCTG 


CAAATG AACA 


AACTGACATC 


TGAGGACACA 


301 


CC CCTTTATT 


ATTCTCCAAG 


ACTTTCTCTT 


ACTGCGGCAG 


CCTTTGCTTA 


CTCCCGCCAA 


361 


GCGACTCTCC 


TCACTGTCTC 


TCCAGCCAAA 


ACGACACCCC 


C ATCTGTCT A 


TCCACTCGCC 


421 


CCTGCATCTG 


CTGCCCAAAC 


TAACTCCATG 


GTGACCCTGG 


GATGCCTGCT 


CAAGGGCTAT 


481 


TTCCCTGAGC 


CAGTCACAGT 


GACCTGGAAC 


TCTCCATCCC 


TGTCCAGCCG 


TGTGCACACC 


541 


TTCCCAGCTG 


TCCTGCAGTC 


TGACCTCTAC 


ACTCTGAGCA 


CCTCACTCAC 


TCTCCCCTCC 


601 


ACCACCTGCC 


CCAGCGAGAC 


CGTCACCTGC 


AACGTTGCCC 


ACCCGGCCAG 


CACCACCAAC 


661 


GTGGACAACA 


AAATTgaaga 


attttaatta 


aaacatggao 


a taaaGTGAA 


A C AAAC C ACT 


721 


ATTGCACTCG 


CACTCTTACC 


CTTACTCTTT 


ACCCCCGTAA 


CCAAAGCCCA 


CATCGTCATG 


781 


TCACAGTCTC 


CATCCTCCCT 


GCCTGTGTCA 


GTAGGAGACA 


AGCTCACTAT 


GAGCTGCAGA 


841 


TCCAGTCAGA 


GTCTGTTCAA 


CAGTAGAACC 


CGAAACAACT 


ACTTGACTTC 


CTACCAGCAC 


901 


AAACCACCCC 


AGTCTCCTAA 


ACCCCTGATC 


TACTGGGCAT 


CCACTAGCCA 


ATCTCCCGTC 


961 


CCTCATCCCT 


TCACACGCAC 


TGG ATCTGGG 


ACAG ATTTCA 


CTCTCACCAT 


CACCAGTCTC 


1021 


CAGGCTGAAC 


ACCTGGCACA 


TTATTACTCC 


AACCAATCTT 


ATAATCTTCG 


GACGTTCGGT 


1081 


CGAGGCACCA 


AGCTGGAAAT 


TAAACCGGCT 


CATCCTCCAC 


TATCCATCTT 


cCCACCATCC 


114 1 


ACTGAGCAGT 


TAACATCTGG 


ATCTGGACGT 


CCCTCACTCC 


TCTCCTTCTT 


GAACAACTTC 


1201 


TACCCCAAAC 


ACATCAATCT 


CAACTCCAAC 


ATTCATGGCA 


CTCAACCACA 


AAA'rcCCCTC 


12G1 


CTCAACACTT 


CCACTCATCA 


CGACAGCAAA 


CACACCACCT 


ACACCATCAC 


CAGCACCCTC 


1321 


ACGTTG ACCA 


ACCACGACTA 


TCAACGACAT 


AACACCTATA 


CCTCTCAGGC 


CACTCACAAG 


138 1 


ACATCAACTT 


CACCCATTCT 


CAACACCTTC 


AACACGqqAC 


ACTGTqcqqc 


cqciiqattai 


1 At 1 
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(3.5/phage) 



(2000/phage) 



Fab 




Fab 
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Fab 



g8 P 



FIGURE 2 
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FIGURE 4 
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VH ((Gly<)Ser)3 



VL 



VH 



((Gly4)Ser)i 



VL 



VH 



(Gly4)Scr VL 



VH 



VH 



1-13 



VL 
VL 



mm 



54 A 

36 A 

18 A 
0 A 



FIGURE S 
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6] 



((Gly4)Scr)3 5* gtc acc ctc tcc (gct ggt ggt GGT TCG>3 gat atc GAC CT 3 1 

3' G CAG AGG (CCA CCA CCA CCA AGC> 3 CTA TAG C S* 



((Gly^)Ser)2 S'gtc acc gtc tcc (ggt ggt ggt ggt tcg}2 gat atc cag ct 3* 

3' G CAG AGG (CCA CCA CCA CCA ACC) 2 CTA TAG C 5' 



(Gly4)Ser) 5* gtc acc gtc tcc ggt ggt ggt ggt tcg gat atc gag ct 3' 

.3* G CAG XGG CCA CCA CCA CCA AGC CTA TAG C 5" 



5' GTC ACC GTCTCC GAT ATC GAG CT 3' 
3 1 G CAG AGG CTA TAG C 5 * 



-13. VL S * GGG ACC ACG GTC ACC GTC TCC TCA GCC TCT CTG GGA GAC AGA GTC ACC 
5' GTC GAC GAA TTC TTA TTA TTT ATC GTC ATC ATC TTT GTA GTC 3' 



FIGURE 6 
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FIGURE 7 
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(50) ^g?8-504 320 



((Gly^)Ser)3 ^^V- & ++ 

((G!y<)Ser)2 ++ 

(Giy4)Ser lift ++ 

-13.VLA 



FIGURE 8 
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FIGURE 9b. 
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FIGURE 10 




FIGURE 11 




FIGURE 12 




FIGURE 13 
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[JfttiiH] 1994^9^210 
>9 <biS;v> (ft 7 0% ; I g Gf±3 0%) o ftoT, 

lot, *|&^9t6Hl*l^ttTffioW*^i*L4o 

2) J: 7 ^"T^ Kjffl£, Wx.lffCD'N A 3- K^Jfc^ffcS^* 

3) EC, -^^n h «t »> > stfe^V^JVt 7t(±^ > 

a) ^^37#^^fW (SCR) 

b) 4?*< "b-o^aifltiJB^J* (TBR) 

*£^LTV>£ 4 oc7) s c Fv^f)*SfcS*L4. I?a»ftKJ:.f T, 2 o<o 

y>< 7? =.?'~-l£Wmi£rf, IHo<3— Wtltes c F v -iftt: «fc o Ti§|22?l-$a-a* 
LTi/»**3W*e3*ifc (Hl5)oNC10-Mab<7)scF vlil^ffl 
tl'&^MLT^I.'f > 7Jl/i>-f • y 9 5 -^"--fe'cOT v-9-->N 9 

* ? > ^J* -r V V A (potassium phopho-tungstate) ( p H 7 . 0 ) 

, tfcii&WLU-fr (pH4. 0) i:ioTM (3>h9*.Mfc) Lfc„ 
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|W]CN9NAc7X ty^n-t^Fab (32/3> NC3 Sisi^NC 4 1 
) t (Dfr^-W&fote X Zf^y ? n-^-;i/ IgGs (32/3. N C 4 1 J3 <fc t>' 

nc i o) to^iM^iML/c m*&vmi-ft*vfzm%i%m%L^M 

o*v*T> t%*f±, N 9 N a - s c F v W.&fc<vMi$L& , 4 s c F v — * 

T^&fc^tSit^-Cifc (121 5) o N9Na-sc F v fr^^-ft^ £ 

s c F v*V-r7^"^--fe*t^#^^fi£tT^S^H H H <7>X^[iI$f ((HI 4 
) -Cfi. "S^m^lft^ J: oTf!l#-^ttktL& — o<7) s c F v fr^flfl Hf|^& 

3nn-{±7r-->*ifctiit'5fe5!:oTii5a?n.> Tf 1 uj ^-r;v^$^{i^'J =r 
*'J >±T(7)E L I SACioTMSilfc. ELI S A?£t4<7> 

ffiHJ:oT-HB2151n 1>5>^7x^ h S *L> 3c* "7 r - v^f > ^/WOiBai $ 
tt/i'O^^nn^.- {i, YT + AMP (100^g/m"l) + *U ^tim 

M^IPTG (^fvynt'^f^**?^ h">F) SrfflV^T 37^-^4 ~16n# Mlfai£ 

•?W|feaSHov»T5-#f Lfc (Pcwer etal., Gene 1992 113 95-99) 0 

%mn 5 

-✓5 KpHFA 4"?>£!&/L 1 C 3 • s c F v (^'J3*'J > ^'l*fe#L# a - T <i 
>7ffl&) *ifJ 4 i:f£t L^: «t ^ t: LTm u t D ^IfilT^ 5 > ^ 
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i . mmm^ ^u^ ^ >; ^ ^ m^-c, 

a) gfcK^TXV^??- h*mi& (SCR) t, 

b) 4?%< bi>—wm&)&&mi& (TBR) 

f 12 T W £M;-r 4 i t § & # 'J ^ ^f- Ko 
3. 1 Sfcti: 2 l£ffl«<D#'J ^-/f- KT*-aT, miBS C R33 XlfTB 

5. 1 - 4 wfiftlj^l ^Hia«0»KU^yf- K-C*oT, HfriESC R^ s 

6 . m$iM 1 ~ 5 nffiftfrl W'tZ^XV^??- K"C2boT^ miET B R*>* 

(TGF-a) > ^iJi&Sffi^ «t zf^Mmmmm^ (l i 

7. W*^l~6<^'jRr^l^t|B«<7)aiftjfe'^14aK , J^^K-C*oT^ , 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

Target affinity polypeptide [the technical field of invention] 

This invention relates to the construction of a new polypeptide which improved 

or improved the avidity or the singularity over hapten and an antigen, 

application, and manufacture. 

This invention relates to the activity of these molecules again at construction 
of the antibody's recombinant molecule guided from the manifestation of a 
surface presentation antigen component library or a hapten joint component 
library, amelioration and sorting, and a list. 

The polypeptide of this invention has the usefulness in the diagnosis in 
pharmaceuticals industry and the healthcare industry, a therapy, preliminary 
diagnosis, or the field of prevention, and it has the usefulness in a general 
application rather than it can set to detection and analysis of a chemical at a 
list. 

[Background of the Invention] 

An antibody is a protein molecule with the binding affinity to a target antigen or 
hapten. An antibody is used as a diagnostic drug and a reagent for a therapy 
by the singularity of an affinity interaction. A monoclonal antibody is guided 
from pure cell lineage like a hybridoma cell. However, costs of a hybridoma 
technique are high, and maintenance takes time amount, and the range is 
limited. It is impossible to produce a monoclonal antibody (very little antibody 
with suitable compatibility) to the antigen of all range. An antibody gene or its 
fragmentation can be made to discover with the gestalt which can clone and 
functions biologically within Escherichia coli (E. coli). 
An antibody and an antibody fragment can be manufactured again by the 
recombinant DNA technique which used any of a bacteria cell or a mammals 
cell they were. In the Fab field of an antibody, six adjustable surface loop 
formations are given at the head of a molecule with the combination of two 
heavy chains and a light chain. The loop formation which exists in these 
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external domains (Fv) is called a complementarity determining region (CDRs), 
and gives the antibody joint singularity over the target antigen. Localization of 
this binding action is carried out to the aojustable domain of an antibody 
molecule, and this domain is located in the amino terminus of both a heavy 
chain and a light chain. This is shown in drawing 1 . Even after the variable 
region in some antibodies is cut from an original antibody molecule by protein 
hydrolysis, it remains in the condition (a VHVL dimer and Fv field are called) of 
having met in noncovalent bond, and holds most of the antigen recognition 
ability and binding affinities. The method of manufacturing the double strand Fv 
in which a constant region does not exist substantially is indicated by U.S. Pat. 
No. 4,642.334. 

It is easy to dissociate a recombination Fv fragment. Therefore, that 
researcher etc. did covalent bond of how many domains [ two ], and it chose 
forming the structure called scFv. In this scFv, two peptides (usually the heavy 
chain variable region and light chain variable region of an antibody) which have 
a joint domain are combined with the linker peptide which connects the C 
terminal of one domain to the amino terminal of another side so that the 
relative location of an antigen joint domain may be in agreement with the 
physical relationship seen by the original antibody (refer to drawing 1 ). 
The manufacture approach of Fv fragment combined with United States patent 
4,946,778th and 5,132,405 in covalent bond is indicated. Furthermore, 
different-species mixing (heterogeneity) is attained by manufacture of a 
bifunctional reagent (Afunctional agents) and a polyfunctional reagent 
(multifunctional agents) (U.S. Pat. No. 4,816,397 by U.S. Pat. No. 5,091.513, 
RANDA, etc., such as Houston). 

Construction of a scFv library is indicated by the Europe patent application No. 
239400 and U.S. Pat. No. 4,946,778. However, a single-stranded Fv library 
receives a limit in magnitude for the problem which is inherent in cloning of the 
single DNA molecule in which scFv ** carries out a code. A non-scFv library 
like VH or a Fab library is also well-known, and a **** (Ladner and 
GutermanWO 90/02809) and this are used with the phage system for a surface 
manifestation (Ladner et al.. W088/06630 and Bonnert et al, WO 92/01 047). 
Since it will trigger an antigenic reaction if Homo sapiens is medicated with a 
monoclonal antibody (usually mouse origin) when using it for an antibody 
therapy, an activity is restricted unless "hominization" is carried out probably. 
The aajustable domain of an antibody consists of a framework of beta sheet 
structure which has six hypervariable regions (CDRs) which form an antigen 
binding site. Hominization consists of permuting the array, especially CDR 
loop-formation array of the mouse which gives binding affinity in Homo sapiens 
adjustable domain structure. Therefore, the CDR loop-formation field of this 
mouse gives the binding affinity to a desired antigen. The hominization of the 
recombination antibody by transplantation of CDRs is indicated by Winter et al 
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(EP-239400). 

It is Marks el al and J.Mol.Biol.199l to make various recombination Homo 
sapiens antibodies discover using a manifestation / combination system. It is 
indicated by 222,581-597. The latest new data (McCafferty et al, Nature 1991 
348 552; Clackson et al, J.Mol.Biol., 1991 352 624-28) in the approach of 
making a peptide and protein discovering on the surface of filamentous phage 
offer the capacity which chooses and improves these reagents as a diagnosis 
and a cure, and is developed. Using the bacteriophage genome by which it was 
improved for performing the cloned heavy chain which has the origin in both a 
mouse and Homo sapiens and light chain gene expression, presentation, and 
involution is indicated by Hoogenboom et al.Nucl.Acids.Res. and 19 
41 33-41 37;Marks et aU 991 op.cit. and Bonnert et al, and WPI 
Acc.No.92-056862/07. 

An acceptor molecule (the manifestation is the result of the gene library which 
carries out a code discovering this acceptor in a manifestation organism) may 
also be expressed by the same approach (Lerner and Scorge, WO 90/14430). It 
is indicated by Ladner et al WO/06630 about the manifestation by the cell 
surface of the single-stranded antibody domain united with cell surface 
protein. 

Maturation of compatibility is the process in which the joint singularity, 
compatibility, or avidity of an antibody is changed. Various experiment 
techniques are devised and various amino acid sequences are created by 
applying various mutation strategies for any of the field chosen [ CDRs / the 
whole antibody fragment or ] being. The mutation to which the specific activity 
of an enzyme is changed is also reported. This contractor will learn the various 
approaches for choosing the molecule with which the request was embellished 
at the list in order to attain random mutation or part directivity mutation. By 
performing the re-combination of an one chain type (for example, heavy chain) 
library about the so-called "chain shuffling (chain shuffling)" technique (for 
example, light chain), i.e., the fixed complementary chain About the device 
which raises versatility and chooses a specific antibody Kang et al 
Proc.Natl.Acad.Sci.USA and 1991 88 4363-466; — Hoogenboom et al, 
Nucl.Acid Res., and 1991 19 4133-4137; It is indicated by Marks etal, 
Bio/Technology, and 1992 10 779-783. 

In order to conquer the problem to which Homo sapiens reacts to V domain of 
an antibody, a framework, or the mouse array of which part of a constant 
region, a recombination Homo sapiens antibody gene library can be built from 
the various human tissues containing a peripheral blood lymphocyte (Winter 
and Milstein Nature, 1991 349 293). Since the Homo sapiens adult has already 
received the antigenic stimulus, an adult B cell ensemble's capacity by which 
immunization was carried out beforehand to recognize a wide range antigen is 
reflected in the ensemble who decrease in number as compared with a B cell 
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ensemble by birth and by whom the mRNA molecule of an antibody was 
restricted. 

Therefore, one of the organizations chosen in order to obtain the largest 
possible antigen binding capacity is embryo peripheral blood, and it is **. This 
extermination peripheral blood is still the condition of having been born, and 
the ratio of an IgM antibody molecule is higher than grown-up blood (about 
70%; in addition IgG 30%). Therefore, the supply source of ideal gene stock for 
building the antibody library which planned extensive maturation (evolution) so 
that various antigens could be combined variously is offered. 
[Summary of the Invention] 

Therefore, the following matter is included within the limits of this invention. 

1) Identification and construction of a new recombination polypeptide which 
are combined to a target. 

2) Change such a polypeptide agent according to the device which contains 
the mutation of the DNA coding region, for example, and change the engine 
performance. 

3) Furthermore, with the re-combination of a subcomponent, it sets they to be 
[ any of gene level or- protein level ], and change these polypeptide agents. 

if the first side face is followed — this invention — a target affinity 
polypeptide — it is — a — stable core polypeptide field (SCR) b — at least 
one target joint field (TBR) 

** is provided. Said target joint field provides arbitration with the polypeptide 
which has passed through the mature process, in order to change the 
singularity, compatibility, or avidity to a target. 

We were able to design and build the polypeptide by this invention by which 
the singularity, compatibility, or avidity of association was changed, without 
needing operation of a mature process, surpassing — for example, it was 
carried out using an immunoglobulin (Ig) and CD8. 

We indicate the construction of the target affinity polypeptide of monovalence 
in which TBR is carrying out covalent bond to SCR. These SCRs are two Ig Mr. 
domains (for example, an antibody variant part domain or CD8 domain) as for 
which Ig super family carried out covalent bond preferably. 
It is formed of ******. 

We show how the target affinity polypeptide of many organic functions may be 
manufactured by forming on SCR TBRs which dissociated or overlapped again. 
We also showed that Ig Mr. domain of the member of Ig super family could be 
built as SCRs, and it joined together in noncovalent bond, and the target 
affinity polypeptide of two functionality and polyfunctional nature could be 
manufactured. We indicate how the amino acid sequence which forms the 
stable dimer which can carry out covalent bond to Ig Mr. domain, carries out a 
selFassociation by that cause, and has two functionality or polyfunctional 
singularity preferably, an aggregate, or an array is designed. A target affinity 
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field can be combined with a target molecule, and the chemical of which type is 
sufficient as this target molecule. For example, the member of everything [ 
target / this ] but an antigen; antibody or Ig super families, such as hormone, 
such as small molecules, such as an insecticide or a drug, and a steroid, amino 
acid, a peptide or polypeptide; bacterial, viral, or a cell surface antigen; they 
may be a tumor marker, a growth factor, etc. This contractor could choose the 
target of various objects variously easily. 

When the polypeptide of this invention is used for the diagnostic object in the 
Inn vitro, if a core polypeptide field is suitable protein, it is good anything. 
However, when meaning carrying out the Inn BIBO activity of the polypeptide 
of this invention, as for this core polypeptide field, it is desirable that it is 
nonantigenic. Therefore, probably, all are suitable if it is the usual Homo 
sapiens protein of the type which is generally tolerant which exists in a blood 
serum or appears in cell surface. The fixed domain of the usual cell surface 
protein is produced with a meltable mold, and can improve or change the 
compatibility by the approach of this invention. In the case of the Homo 
sapiens protein which makes T cell surface protein an original target, the 
fusibility fragmentation becomes a promising immune control therapy agent 
useful to especially transplantation. Probably, much of these fragmentation has 
homology with the protein of the super family of an immunoglobulin, 
the especially desirable voice of this invention — it sets like and a target is 
chosen from the group which consists of the cell surface proteinitumor growth 
factor alpha (TGF-alpha) and leukemia inhibitor (UF) of a viral antigen; tumor 
marker, CD28, and CD4 grades, such as glycophorin (glycophorin) or other 
erythrocyte cell surface proteins, an influenza virus neuraminidase; hepatitis B 
antigen, and gp40 protein of HIV. Also in application [ which / of a diagnosis 
and a therapy 1 especially if the target joint field has two or more singularity, it 
is useful, a target joint polypeptide — compatibility with two or more targets 
— **** — especially the thing to be is desirable. It dissociates, or this 
compatibility overlaps a front face, and is offered by forming two functionality 
or a polyfunctional reagent. The reagent of 2 operation nature or the sex for 
prolificacy also uses a linker-polypeptide for arbitration, and is considered to 
be creation **** covalent bond or by carrying out a noncovalent bond in each 
target affinity polypeptide. 

In the second side face, this invention offers the DNA structure which carries 
out the code of the above-mentioned target affinity polypeptide. 
It is the approach of manufacturing the DNA structure with which this 
invention carries out the code of the target affinity polypeptide of this 
invention in the third side face, and one or more cycles which consist of 
mutation and sortings are presented with DNA which carries out the code of 
the target affinity polypeptide, and the approach possessing obtaining the sub 
ensemble of the DNA molecule which carries out the code of the target affinity 
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polypeptide by which the description of compatibility, singularity, or avidity was 
changed is offered. 

Preferably, as for DNA which carries out the code of the target affinity 
polypeptide, it is desirable to exist in an element with duplicate capacity or an 
expression vector (display vector), i.e., the vector which carries out 
self-renewal in a suitable host. This expression vector is chosen from the 
group which consists of fibrous bacteriophages, such as a bacteriophage and 
Fd, a virus, bacteria, yeast, slime mold, or a mammals animal cell preferably, 
mutagenesis — random or a part — you may be directional any, and this 
contractor will learn many methods of having been suitable in order to perform 
this process, and will come out. Mutation is presented with one or more target 
joint fields of a target affinity polypeptide. 

By the desirable mutation system used for this invention, the special mutant of 
the Escherichia coli which was named mutD and mutT1 and which was carried 
out is used (R. Fowler el al, J.Bacteriol., 1986 167130). These special mutants 
can transfect in phage and are useful for especially the object of this invention. 
In a desirable mode, the approach of manufacturing the above-mentioned 
target affinity polypeptide a — DNA which carries out the code of the 
framework structure of the target affinity polypeptide of one or more requests 
with the process isolated by the polymerase chain reaction In order to induce 
mutation to one or more target joint fields of b target affinity polypeptide 
Process which presents arbitration with this DNA at mutagenesis The process 
which inserts c this DNA in one or more expression vectors, The process 
which sorts out the sub ensemble of the expression vector expressing a target 
affinity polypeptide with the singularity, avidity, or compatibility of d request, 
This [ e ] in order to obtain the sub ensemble of the expression vector 
expressing the target affinity polypeptide by which the description of 
compatibility, singularity, or avidity was changed in the sub ensemble sorted 
out Process with which one or more cycles which consist of mutagenesis and 
sortings are presented The process which inserts in a high-level expression 
vector DNA which carries out the code of the target affinity polypeptide of 
which f alteration was done is provided. 

the conventional method of versatility [ selection / of the sub ensemble of an 
expression vector ], such as utilization of target association, fluorescence 
activation cell sorting, biotin avidin, or a biotin SUTOREPUTOABIJINSHI 
system, — it is attained. Especially a desirable approach is compatibility 
selection performed on insoluble base materials, such as an immunity tube. It 
turned out that especially this is simple. 

Therefore, also offering the approach of manufacturing a target affinity 
polypeptide will be understood by this invention's importing the advanced 
expression vector of the above-mentioned publication into a suitable 
manifestation host again, making a target joint polypeptide discover, and 
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isolating the protein produced in this way. 

Moreover, a target affinity field and a stable core polypeptide may be fields 
where the same molecules differ, or it will be understood clearly that you may 
be guided from a different molecule. 

Combination with other molecules (the domain here of the MHC class I and II 
molecule etc.) relevant to the changed antibody or an antibody fragment, scFv 
fragmentation including the meeting link which makes combination possible 
when continuous, alteration CD8 molecule (for example, single-stranded [ CD / 
8 ]) and an antibody molecule or its fragmentation, CD8, or an immunoglobulin 
super family is included in the type of a target affinity polypeptide structure in 
which an idea is carried out by this invention. For example, IalphaMHC class 3 
domain is combined with CD8, therefore the fusibility version of alpha 3 
becomes a leading immunity modifier. The following are contained in the 
desirable structure using CD8. 

a) The single-stranded molecule with which only V Mr. domain of alpha and 
beta subunit is connected. 

b) The molecule which changed N-terminal amino acid into the serine from the 
lysine in order to enable a manifestation with bacteria, without changing the 
charge balance of transit peptide and having an adverse effect on biological 
activity. 

A target affinity polypeptide can contain the polypeptide tail which carried out 
covalent bond, and this tail may be TBRs or may be meeting in noncovalent 
bond with other TBRs(es). 

Although especially the following publications have mentioned some examples 
about an IgG type antibody and its fragmentation, it will be understood clearly 
that this invention can be applied also to the antibody of other types (IgM, IgA, 
etc.). 

The DNA array which carries out the code of the target affinity polypeptide 
can clone this polypeptide to any vector which can be expressed to bacteria 
phage or cell surface, desirable ** KUTA — pHFA — it is — the structure — 
the [ international patent application ] — it is indicated by PCT/ AU 93/00228, 
and gets down, and the structure is shown in drawing 4 . Bacteria hosts 
desirable to the manifestation of protein are Escherichia coli (E. coli) and 
Bacillus subcillus (Bacillus subtilis). 
[Detailed explanation of a drawing] 

This invention is explained to a detail with reference to the following examples 
and drawings which are not restrictive. 

Drawing 1 has illustrated the structure of an antibody and its fragmentation, 
(a) This consists of the two same heavy chains and the two same light chains, 
and shows the polypeptide chain structure of a typical IgG antibody in which 
each of a heavy chain and a light chain is divided into the adjustable domain 
(V) and the stationary domain (C). The whole IgG molecule has the two same 
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antigen joint front faces at the end of Fv field, and a these antigens joint front 
face is formed of the involution of VH chain and VL chain. With this 
combination of VH and VL, six loop formations called a complementarity 
determining region (CDRs) are offered at the head of a molecule, and these 
loop formations give the joint singularity of the antibody to that target antigen 
by offering an antigen joint front face. 

(b) The Fab antibody fragment contains a part of one light chain and one heavy 
chain. 

(c) Both Fab fragment and each of Fv fragment are considered to have the 
same antigen joint front face as a parent antibody. 

covalent-bond-fusion of as opposed to [ in drawing 2 ] the secondary coat 
protein (gene HI protein) at this head of phage to the front face of a fibrous Fd 
bacteriophage — or an antibody fragment like the Fab molecule expressed as 
fusion in main gene VIII coat proteins and a scFv molecule is shown. Support 
only of one chain (a heavy chain or light chain) is carried out to the coat 
protein of phage, and the chain of another side is given in the form of fusibility 
into the periplasm of a host cell by the meltable form about the expression of a 
Fab molecule. Although the infectivity to a host cell is falling by fusion on gene 
III protein, this Fd bacteriophage is still viable. 

The approach by which the pool (library) of a heavy chain field and a light chain 
variable region unites one chain with the gene III protein or gene VIII protein of 
phage, and drawing 3 is built in Fd phage expression vector is shown. This 
expression vector is transfected into a host cell, and generates a duplex 
combination library. The gene which each host cell manufactures viable Fd 
phage as which an antibody fragment is expressed by the phage front face, and 
carries out the code of the antibody is packed with a viral genome. Affinity 
purification of phage is based on the compatibility over a target antigen, and 
enables simultaneous recovery from the survival phage of the gene which 
carries out the code of the antibody. Although a FAJIMIDO expression vector 
can improve transformation yield, the helper phage for assembling a viable 
descendant is needed. Although construction of a hierarchical library is 
included in another strategy, a chain is expressed with the library of the 
second chain and the highest involution chain of compatibility is sorted out for 
while it was maintained uniformly here. A more complicated library can be built 
using the gene pool on another expression vector, and, subsequently to a host 
cell, crossover transfection of this library is carried out. It will depend for 
recovery of a gene on the relative packing effectiveness of these two vectors. 
Drawing 4 shows the structure of the FAJIMIDO vector HFA. While this vector 
has the capacity which discovers the cloning antibody united with the gene III 
protein of Fd phage front face in the control stock of Escherichia coli (E. coli), 
in a non-controlling stock, this cloning antibody gene is discovered as a 
fusibility product. A lacZ promoter enables induction of the manifestation by 
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IPTG, and FLAG (it is discovered as fusant with an antibody) is used for 
composite detection and affinity purification. 

Drawing 5 shows the theoretical minimum distance (angstrom) connected with 
a series of scFV-NC10 deficit linker structures by the polypeptide linker. 
Drawing 6 shows the DNA array of the synthetic oligonucleotide duplex chain 
which was inserted into pPOW-scFV-NC10 by which limit decomposition was 
carried out appropriately and which carries out the code of the polypeptide 
linker from which die length differs. 

Drawing 7 shows analysis of scFV-NC10 protein compounded from VH, 15 and 
VL, VH, 10, VL-VH, 5 and VL, and VH-VL The photograph of drawing The 
analysis result of the unguided mold (lanes 1-4) on KUMASHIGERU (upper 
panel), and an induction type (lanes 5-8), A probe is carried out by anti-FLAG 
and M2 antibody (IBI, New Heven, CT). Then, it is as a result of [ of the 
western blotting of this KUMASHIGERU that was processed with the goat 
anti-mouse antibody and horseradish peroxy DASE complex as the second 
antibody (sigma company), and was further detected by enhancement 
chemiluminescence (Amersham) ] analysis (a lane 9-16 lower panels). 
Drawing 8 is the degree of association of observed scFV-NC10, and the 
epitome of activity to the target antigen. 

Drawing 9 shows the identity of the structure between an antibody Fv 
fragment and CD8 alpha-chain heterodimer. 

(a) This is ribbon drawing of VH or VL molecule in which the CDR loop 
formation which attached the number of 1-6, and the framework region (ribbon) 
saved structurally are shown. 

(b) This is ribbon drawing of two CD8 alpha chains. The field corresponding to 
an antibody CDR loop formation is shown in the crowning of a molecule, and 
the number is attached. 

Orientation of this gay dimer is carried out to space with the molecule opposite 
shaft which carries out a vertical position. The CVR Mr. loop formation from 
the top face of a molecule is shown, about one subunit, the number of 1 , 2, and 
3 is given to a CDR1 Mr. loop formation, a CDR2 Mr. loop formation, and a 
CDR3 Mr. loop formation, respectively, and the number of 1 ', 2*. and 3' is given 
to them about the subunit of another side, respectively. The C terminal has 
extended from the pars basilaris ossis occipitalis of a molecule. The loop 
formations which form a dimer interface are a CDR3 Mr. loop formation 
(crowning) and a C-C'loop formation (pars basilaris ossis occipitalis). 
Drawing 10 shows the SDS-PAGE gel dyed by Coomassie which shows all the 
cytoid monsters of scCD8 compounded in the Escherichia coli host cell 
pop2136 using pPOW. The arrow head shows the location of fusion and 
maturation (signal sequence which cleft) scCD8. In this drawing Unguided cell 
containing rain 1 :pPOW-scCD8 After [ 4 hours ] incubation of rain 
2:pPOW-scCD8 Unguided cell containing rain 3:pPOW-Lys->Ser-scCD8 4 of 
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rain 4:pPOW-Lys->Ser-scCD8 After [ time amount ] incubation It is the 
molecular weight marker dyed before rain 5:. 

Drawing 1 1 shows the scheme by which affinity maturation of each antibody 
gene may be carried out. Each gene is sorted out from a phage expression 
library, and, subsequently receives the Inn BIBO mutation or the Inn vitro 
mutation of a number round. Subsequently the antibody fragment which carried 
out affinity maturation is sorted out about the capacity combined with an 
antigen in advance of the further mutation round or high-level gene expression. 
The whole antibody library can increase whenever [ compound ] by repeating a 
mutation round in advance of sorting of each phage by panning or affinity 
sorting. 

Drawing 1 2 shows the result of EUSA screening of the mutation for affinity 
mutation of a carrier beam colony. 

Drawing 1 3 shows an example of the shuttle vector for a manifestation within 
p569 vector (W. supply from Mr. Nellen) (D. discoideum), i.e., D. disco IDEUMU. 
This vector has the transposon Tn903 for sorting by an alpha L fucosidase 
promoter array, the_signal sequence, the multi-cloning part, the translation 
terminator, and G41 8. 

Drawing 14 shows the three-dimensional structure drawn as a polypeptide 
frame of the NC10 and scFv fragmentation compounded with two influenza 
neuraminidase subunits analyzed by X-ray diffraction analysis in the resolution 
of 3A. In this drawing, the linker polypeptide which has connected the heavy 
chain variable region and the light chain variable region is not drawn. In this 
crystal structure, two Fv fragments meet at a tooth-back-tooth back, and 
dimerize two different neuraminidase subunits. In the situation of this scFv 
fragmentation, it is considered that this dimer Fv molecule is a Afunctional 
reagent. 

Drawing 15 shows the model of two neuraminidase tetramers combined 
together with four NC10 and scFv dimers analyzed by the electron microscope 
in the solution. 

Dimerization of drawing 16 is carried out at a tooth-back-tooth back, and it 
shows the model of the bifunctional Fv molecule which met without steric 
hindrance closely. It sets to this model, the C terminal of a heavy chain is 
accompanied by the minimum reconstruction of the remaining polypeptide 
frames, and it is a light chain variable region. It may connect with -13 residue 
directly. 

The scFv dimer connected noncovalent bond-wise [ drawing 17 ] and in 
covalent bond, respectively is shown typically. 

The array recognition number 1 shows an example of mouse Ly-2+Ly-3V 
domain designed for the manifestation with bacteria. 
The array recognition number 2 shows an example of Homo sapiens 
single-stranded CD8 structure designed for the manifestation in bacteria 
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******** KUTA like pPOW. 

The array recognition number 3 shows an example of mouse MHCa3 domain 
designed for the manifestation. 

The array recognition number 4 shows the DNA array of 1 C3 and scFv which 
does not contain the linker in pHFA. 

The array recognition number 5 shows the DNA array of anti-influenza NC10 
and scFv accompanied by the pelB secretion signal, and FLAG and a C 
terminal peptide. 

The array recognition number 6 shows the DNA array of the first 1443 bases 
of anti-glycophorin 1C3Fab in pHFA of p569 after PCR magnification prepared 
for connection. 

The following are contained in the desirable mode of this invention. 

1. The structure of a target affinity polypeptide may be based on a scFv 
molecule with which one TBR is formed of six loop formations of the surface 
polypeptide which offers the surface of action (therefore, singularity) to an 
antigen. In order to contact an antigen and to give a sufficient touch area and 
compatibility in a desirable mode especially, TBR may be formed of four CDR 
loop formations ( drawing 1 4 ). The result of us using NC10 shows that it is 
easy to carry out mutation of these polypeptides array at random, and to 
embellish target compatibility. 

2. Two functionality or a polyfunctional antibody reagent can be manufactured 
by connecting each target affinity polypeptide in covalent bond. This 
covalent-bond-association may be offered by the polypeptide chain of the 
form of a single-stranded Fv molecule. Singularity is combinable by combining 
each protein and a field with dimerization or the inclination which is easy to 
condense. To follow, for example, to connect two single-stranded Fv fragments 
with the normal sense by the additional polypeptide chain is not needed. 

This can connect the heavy chain/ a light chain and a heavy chain, the heavy 
chain or light chain, and light chain of different singularity, and can attain them 
by forming a dimer functional subsequently or floe. Of course, this approach 
can be used also in order to connect V domain which had required singularity 
again with the immunoglobulin Mr. domain guided from CD8, T cell receptor 
fragmentation, or MHC fragmentation. 

In a desirable mode, covalent-bond-connection of two Ig Mr. domains like the 
heavy chain variable region of an antibody and a light chain variable region can 
be performed, without using, using a linker polypeptide. VH domain and VL 
domain are connected in covalent bond between the carboxy end of one 
adjustable (V) domain, and the amino terminus of V domain of another side, 
without a polypeptide linker spoiling the original form of a scFv bonding site in 
the case of monomer scFv fragmentation. scFv may be assembled in order of 
which [ VH, a linker and VL fusion protein, or / of VL, a linker, and VH fusion 
protein ] domain. This linker must be a hydrophilic property preferably, in order 
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to prevent a meeting with hydrophobic V domain front face. A linker may be die 
length smaller than 25 amino acid residue with the desirable magnitude 
established by experiential sorting. While a desirable linker array consists of 
Gly4Ser of a pentamer unit and serine residue raises the hydrophjlic property 
of a peptide frame here, glycine residue gives sufficient flexibility to a linker, in 
order to take the conformation of a certain range around V DOMEN. In a 
desirable mode, the meeting object of the covalent-bond nature of a polymer 
Fv fragment can be especially manufactured without an additional linker 
polypeptide by removing the intercept of one Ig domain in a connection array. 
The structure without these linkers is called the domain (tightly coupled 
domains;TCDs) combined closely here. The number of the amino acid which 
should be removed can be experientially determined using protein design 
theory. Drawing 1 6 is describing TCDs to which two Fv molecules met at the 
tooth-back-tooth back, and there are two TBRs(es) in the opposite end of a 
molecule here, and it forms the bifunctional reagent which can carry out cross 
linking to two target molecules. In this example, in order to obtain a close 
meeting, even 1 3 amino acid is removed preferably. The obtained molecule has 
the inclination to oligomerize even to a dimer at least, in a form from which the 
interaction between Ig Mr. domains is not prevented in three dimensions 
although it is close. By adding a polypeptide tail to the amino terminus and 
carboxy end of isolation, it is thought that the number of TBRs(es) on a 
molecule can be increased. Moreover, it is clear that it may permute on the 
whole or selectively by giving the polypeptide array which the deletion 
polypeptide array removed by the bond part of Ig Mr. domain combined with 
other locations in Ig Mr. domain. These molecules form a 2-dimensional array 
and we expect that a bifunctional front face could be offered by it. It is thought 
that these arrays probably have a specific application as a biological coating 
means. 

The perfect three-dimensional structure of the Homo sapiens who matured or 
Mouse CD 8 containing heterodimer— an alpha chain and a beta chain is not yet 
known. The prediction from the crystal structure of heterodimer Homo sapiens 
CD8alpha has suggested that the alpha chain is similar with the antibody VL 
chain in topology (Leahy et al., Cell, 1 992 and 68. 1 1 45-1 1 62). Although we 
built the single-stranded variety of a mouse CD8 alpha/beta heterodimer for 
the manifestation which used bacteria sorting BAKUTA, the same result may 
be expected even if it uses Homo sapiens CD 8. Original Homo sapiens or CD8 
molecule of a mouse is considered to have compatibility only in the molecule of 
the MHC class I. We predicted what will be become possible to use scCD8 
molecule as a stable framework for manufacturing a target affinity polypeptide 
with the approach of a random library which was indicated in the example. By 
this approach, scCD8 molecule can be used as a false antibody. Furthermore, 
this scCD8 molecule can embellish further loop structure equivalent to 
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magnitude and CDR, in order to provide a contact front face with the 
framework for less than six CDR loop formations. In a desirable mode, we have 
planned especially the stable protein framework which can provide a surface of 
action with four pieces or five CDR loop formations. We have also planned the 
strategy for applying to other Ig domains. For example, the immunoglobulin Mr. 
domain of the MHC classes I and II can be made to discover in the form of 
fusibility, and if this is embellished, it can be used as an immunity modifier. 
4. The above qualification to a target affinity polypeptide can be due to the 
mutation of a coding region by using library sorting and a qualification strategy 
as shown in drawing 3 . this mutation — low compatibility — and 
single-stranded [ with large singularity ] — TBP or TBP is ripened and the 
range of the target molecule which it recognizes is raised. A more important 
thing is creating the binding affinity range about each member of a library, and 
each DNA coding region's of the being easily sorted out by well-known 
methodology, and isolated. What any which such a library shows compatibility 
to antibody Mr. fragmentation, or show compatibility to ligand, other proteins, 
an enzyme, or an acceptor, or another peptide is probably included for is 
assumed. Moreover,-although it is not antigenic in itself, the stable core 
polypeptide which may be embellished by adding a CDR loop formation or a 
peptide with the compatibility over specific ligand may also be included by 
transplanting a coding region by recombinant DNA technology. Moreover, the 
joint front face with the joint property which change of the conformation of 
protein was brought about and differed from the boss child by change to a 
framework region which changed is also seen shown. 

Construction of the manifestation library with a predetermined target joint 
property which rearranges and manufactures an antibody fragment (a 
single-stranded Fv fragment is included) is included in the most common 
example. It can continue at each sorting process shown in drawing 3 , and the 
expression vector which makes possible the continuous re-combination of a 
joint domain (VH domain and VL domain are included in a desirable example) 
can be used appropriately because of pHFA. 

5. This invention builds a wide range acceptor, an acceptor Mr. molecule, and 
the molecule built potentially also for any of avidity, structural integrity, and 
biological activity by the list with the mutation in an important field, and it may 
be used in order to sort out. Although it is used in order that an expression in 
the phage front face of the first stage after being discovered, and the phage 
rescue from Escherichia coli may act as the monitor of the effectiveness of 
this approach, an alien system like an eukaryotic cell system also has 
manifestation capacity. It is shown that yeast (Saccharomyces SEREVISHIAE) 
discovers the monoclonal antibody to VH of NC41, i.e., SUNOIRAMINIDAZE of 
influenza UIRU, in the bottom of alpha mating factor promoter's control, and 
DIKUCHIOSUTERIUMU disco IDEUMU (dictyostelium discoideum) of slime mold 
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can discover the recombination protein containing both VH of NC10, and scFv. 
6. Specific sorting of a target affinity polypeptide combinable with a specific 
antigen (UF, TGF-alpha, glycophorin, a cell surface marker, or other cell 
specific surface proteins may be contained) is attained as a result of the 
expression on an expression vector, for example, an expression in the phage 
front face of these peptides united with the gene III product. By choosing 
suitable phage, next, as shown in drawing 5 , the round of mutation is 
presented with these. 

In the following examples, in order to cover the whole molecule and to induce 
run DAMUNI mutation, mutD [ of Escherichia coli ] and mutT1 variant is used. 
This is performed by using which standard technique looked at by reference by 
carrying out the transformation of these Escherichia coli stocks by plasmid 
DNA. A desirable approach is electric terebration. Or a variant may be 
transfected in recombination phage by the standard transfection method. After 
performing the growth land of the Escherichia coli containing these 
plasmids/phage, phage may be rescued by the standard technique which used 
the helper phage. Subsequently, it can use for the antigen joint trial for 
measuring the effect of the various mutation to binding affinity. 
Although it is not checked that such mutation causes the base substitution in 
DNA, the addition of a peptide to the structure of a molecule which changes 
the number, the magnitude, and the location of the joint field in a molecule may 
also be included. Probably, compatibility shows the joint property which 
changed substantially, if the single domain joint unit accompanied by these 
addition is not specific. The correlation between the mutation in a specific part 
and binding affinity can be used in order to design the new CDR loop formation 
and new framework region for a leading target affinity polypeptide therapy-wise 
and diagnostically. 

the cause of the first step of a process of going to the manifestation by which 
the "antibody gene" was controlled in the range of this invention again — ** 
— the manifestation of the recombination protein from a recombination cell 
under direct control of the becoming antigen or a certain ligand is also 
included. 

7. Two functionality or a polyfunctional reagent can be sorted out using the 
above-mentioned library technique. A target affinity polypeptide may be 
expressed for affinity sorting by association through a polypeptide tail. Sorting 
based on the compatibility over two or more different target antigens or 
haptens will sort out the single molecule which has two joint front faces in the 
location where the same molecules differed. These joint front faces may lap. In 
order to build the library for sorting out two functionality or a polyfunctional 
reagent, the strategy of the site specific mutation applied to two or more front 
faces of a protein molecule and random mutation may be used. In 
single-stranded Fv or a case single-stranded [ CD / 8 ], a field desirable for 
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mutation is the counter PERT of objection in a CDR loop formation and the 
other end of a scFv molecule. Mutation desirable in the case of a Fab molecule 
is a thing in a CDR loop formation and the counter PERT loop formation of 
objection in the other end of a stationary domain. 

Unless it mentions specially outside, all the standard methods mentioned here 
are indicated by Sambrook et al. and the "molecular-cloning-A laboratory 
manual" of 1990. 

Example 1 The polypeptide linker of different die length was used. Target 
affinity PO as a single-stranded Fv fragment Construction and a manifestation 
of RIPEPUGHIDO The parent scFv fragmentation of NC10 (monoclonal 
antibody which recognizes the neuraminidase (NA) molecule on nine shares of 
influenza viruses N) was designed and built, and it was made discovered in 
Escherichia coli (array recognition number 5). Synthetic protein was led to pen 
PURAZUMU of Escherichia coli by secretion signal PelB of an ammo terminus, 
and met with the insoluble film fraction by it there. The tail of the sucrose 
octaacetate (FLAG;IBI USA) was united with the carboxyl terminus of this 
scFv, and it used in order to act as the monitor of this scFv through the 
continuing purification process. This agent is two functionality and has 
singularity to both neuraminidase and anti-FLAG antibody. 
This scFv-NCIO protein was refined by dissolving and applying an Escherichia 
coli film fraction to a column chromatography continuously by 
hydrochloric-acid guanidinium. It was shown by the size abatement HPLC of 
refined scFv-NC10 that scFv fragmentation produces two peaks corresponding 
to the magnitude of a monomer (27kDa) and a dimer (54kDa). Furthermore to 
combining a monomer mold with N9NA and forming the complex of 320kDa(s), 
it combined with N9NA and the dimer mold formed the complex of 640kDa(s). 
640kDa complex consists of four scFv molecules combined with two NA 
molecules to the complex of 320kDa(s) consisting of four scFv molecules 
combined with single NA molecule. By the electron microscope, it was checked 
that two neuraminidase tetramers have joined together closely with four 
Afunctional scFv dimers ( drawing 1 5 ). Electron microscope observation of 
high resolution was performed about tern N9 (birds) stock of the influenza 
neuraminidase which forms compound between the scFv structures of NC10 
and Mab Here, the HOHOTANGU stainless steel acid potassium (potassium 
phopho-tungstate) (pH7.0) or the uranyl acetate (pH4.0) dyed this molecular 
complex (contrast-izing). , . 

Imaged the molecular complex with the monoclonal (32/3, NC35 and NC4i; 
Fab of the same N9NA, and the molecular complex with all the monoclonals 
(32/3, NC41 and NC10) IgGs. It is based on the extensive experiment which we 
conducted before. We It was the structure which the head pair of the 
neuraminidase which combined the image of N9 Na-scFv complex with four 
bridge formation scFv dimers in the field and the field closed, and this 
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association was analyzable, when it was carried out so that the molecular 
complex with which it filled up closely might maintain four-fold point symmetry 
( drawing 1 5 ). This image analysis of an N9 Na-scFv molecular complex is just 
in agreement with the molecular weight of the complex observed in the 
solution, and Mr 610,000. 

Meeting ****** close between two scFv molecules connected with the 
revolving shaft of a duplex was proved by the X diffraction ( drawing 14 ) of the 
crystal with which scFv forms neuraminidase and complex. Two possible dimer 
structures can be considered. In the first example, by the single polypeptide 
chain with a peptide tail, VH and VL domain by which the code was carried out 
form scFv of two functionality, and meet in noncovalent bond with scFv 
molecule with this another ( drawing 1 7 ). the second example — every — VH 
and VL domain which form an antigen joint front face (TBR) in Fv — a 

noncovalent bond like — meeting — **** — this — covalent bond of the 

two Fv(s) is carried out by the linker polypeptide ( drawing 17 ). 
What VH of the dimer which carried out covalent bond by molecule model 
creation research ( drawing 14 ) to VH of the dimer which met in noncovalent 
bond, and the distance-between VL domains being at least 35A, and the 
distance between VL domains will be less than 25A is shown. Residue assumed 
the distance in which distance between the adjoining peptide linkage is made 
into 3.8A. and a linker may spread theoretically to be 54, 36, 1 8, and OA about 
linker pPOW/scFv-NCIO structure of 15, 10, 5, and 0, respectively, and we 
investigated the type of the scFv-NA complex formed when it combines with 
an antigen by the linker of the die length from which scFv protein differs. 
A series of scFv-NC10 proteins which shortened the die length of a linker 
were created ( drawing 5 ). The first pPOW-scFv-NC10 structure has the 
polypeptide linker which consists of three pentamer unit Gly4SeKs) (this 
pPOW-scFvNCIO structure is called the linker of 15 residue, and VH15VL). 
residue linker pPOW-scFv-NC10 structure of structure (VH10VL) VH5VL and 
VHVL which build a linker deficit mutant and have 2, 1 , and 0 unit by removing 
each of these pentamer units in order — calling — it was formed. Furthermore, 
scFv-NC10 structure was created by making the first beta chain (the first 13 
amino acid) of VL domain suffer a loss so that the carboxyl terminus of VH 
domain might be combined with a direct VL domain (VH-13VL). 
Detail of the pPOW-scFv-NC10 construction which shortened linker length 
pPOW-scFv-NC10 structure was continuously digested according to a 
manufacturer's specification using BstEII (New England Biolabs) and SacI 
(Pharmacia), and the polypeptide linker was removed. Electroelution of the 
pPOW-scFv-NC10DNA without the linker by which restriction enzyme 
digestion was carried out was carried out from agarose gel 0.8%, and it was 
condensed by 0.3M sodium acetate and precipitate using the ethanol of the 
amount of 2.5 time volume. When an synthetic oligonucleotide incubated for 30 



16/31 



2004/09/27 1 



http : // www4 . ipdl. jpo . go . jp/cgi-bin/tran_web„cgi_ejj€ 



minutes at 37 degrees C during T-four polynucleotide kinase (Pharmacia) of 
0.5 units, ImMATP, and One-Phor-AII buffer plus (Pharmacia), phosphorylation 
of the 5'end was carried out. The complementary phosphorylation 
oligonucleotide primer ( drawing 6 ) of a couple was beforehand mixed by the 
equimolar ratio, and the DNA duplicitas which carries out the code of the 
single-stranded linker from which die length changed was formed. These 
duplicitas was connected into the pPOW-scFv-NC10 plasmid by which limit 
decomposition was carried out by BstEII-SacI using the ligation kit (Amersham 
ligation kit) of Amersham. In order to have created the VH-13VL structure, 
different approach a little was needed, the oligonucleotide primer ( drawing 6 ) 
which continues and spreads in a deficit VL domain — building — this — 
FLAG — it was doubled and used combining the specific oligonucleotide primer 
( drawing 6 ), and the VH-13VL fragmentation of scFv-NC10 was amplified by 
PCR. It connected using the ligation kit made from Amersham (Amersham 
ligation kit) into the pPOW-scFv-NC10 plasmid which digested this 
magnification object by BstEII and EcoRI, and was digested similarly. Extract 
purification was carried out by the phenol/chloroform of the amount of volume 
[ mixture / this / connection ], and it was made to precipitate in 0.3M sodium 
acetate and the ethanol of the amount of 2.5 time volume. This connection 
DNA was re-suspended in [ of 20ml ] H20, and the transformation of that 
sample 5ml was carried out into Escherichia coli DH5a (supE44, hsdR1 7, recA1 f 
endA1, gryA96, thi-1, relA1) and LE392 (supE44 F supF58, hsdR14, lacYI , galK2, 
galT22, metB1, trpR55). The cell was shaken in 1ml LB culture medium for 1 
hour, and the plate was carried out to 2xYT culture medium containing 100mg 
[/ml ] ANMPISHIRIN. The recombination clone was identified by PCR screening 
using the oligonucleotide turned to the PelB leader sequence and FLAG array 
of a pPOW vector. The DNA array of the shortened linker field was checked in 
double stranded DNA by sequencing which used C KENAZE (Seauenase) 2.0 
(United States Biochemical). 

Protein manifestation of scFv-NC10 protein which has a compaction linker It 
was made to increase by 30-degree C SB culture medium overnight, and 
LE392 by which the transformation was carried out was diluted to 1:10, and 
was inoculated into new SB culture medium. It was made to increase shaking a 
culture at 30 degrees C until the absorbance (A600) in 600nm was set to 
about 4. About the remaining time amount of an induction period (it continues 
for 4 hours until A600 is set to 7), temperature was raised to 42 degrees C. 
Cells were collected from the centrifugal separator (Beckman JA10, 6,000rpm 
15 minutes), and supernatant liquor fractionation was removed. By 10% of the 
original volume, the cell pellet was re-suspended in 20% shoe cloth, 10 mM 
Tris-HCI, and pH7.5, and was left in Hikami for 5 minutes. It incubated in 
Hikami, and for 10 more minutes is the above, and made and carried out [ 
EDTA was added even to the last volume of 5mM(s), ] centrifugal separation of 
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this mixture, and the cell was pelletized. Supernatant liquor was thrown away, 
the cell pellet was re-suspended underwater, centrifugal separation of this 
mixture was carried out again, and the supernatant liquor containing peri 
PURAZUMIKKU protein was removed. In this way, re-suspended the obtained 
cell pellet underwater, and it was made to dissolve with a supersonic wave (for 
it to be 1 time about BASUCHI for 30 seconds at 6 times and small-scale 
preparation in a burst of 30 by large-scale preparation), and was left in Hikami 
for 5 minutes. Aqueous phase was collected as dissolution cell room 
fractionation after centrifugal separation, and the pellet contained insoluble film 
joint fractionation. In order to check the manifestation of scFv-NCIO, Western 
blotting which used SDS-PAGE under reduced condition and used the 
anti-FLAG monoclonal antibody M2 ( drawing 7 ) for the list analyzed all the 
cell melts from each clone. The single electropositive band which moves by 28, 
29, 31, and 32kDa(s) was observed ( drawing 7 , lane 13-16). Such molecular 
weight correlated pPOW-scFv-NC10 structure with the anticipation molecular 
weight of the scFv-NC10-FLAG fusion protein compounded combining 
respectively a linker with 0, 5, 10, and 15 residue. scFv-NC10 protein which 
has a linker with 0, 5, and 10 residue showed the same description as the 
protein which has the linker of 15 residue. scFv-NC10-FLAG fusion protein 
was combined with the non-dissolved film of Escherichia coli, and the 
abbreviation one half was able to be solubilized by making it processing by 
hydrochloric-acid guanidinium. 

This fusibility product was refined by the chromatography on the compatibility 
matrix which contains a specific antibody in gel filtration and a list to a 
Mono-Q top or a tail. About this purification object, they are SDS-PAGE, 
steric exclusion chromatography (SE-HPLC), ultra-centrifugal separation 
analysis, and a parent antigen (influenza noy lamination DAZE). 
It was alike and characterization was performed by electron microscope 
observation of the receiving avidity and the complex formed between the 
antigen and this agent. The magnitude check of this product was carried out by 
the bridge formation experiment. 

The property was summarized and shown in drawing 8 . 

Example 2 Construction of a mouse and Homo sapiens scCD8 (Gly4Ser) To V 
Mr. domain (array recognition number 1 ) which has the nucleotide of the 
addition which carries out the code of the three linkers, it used and homology's 
primer (the available database array was used), the alpha chain which includes 
only V Mr. domain of a mouse CD 8 by PCR in vent polymerase (Vent 
polymerase), and the beta chain were amplified independently. After annealing 
two separate domains, this product was expanded using dNTPs and 
polymerase. 

scCD8 gene was amplified by 3'end at the MscI part and 5'end using a new 
primer including a Sail part. This single-stranded product was cloned in the 
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pPOW vector which it was digested by MscI and Sail, and was subsequently 
digested by MscI and Sail. Protein composition of a high level was obtained in 
pop2136 which is an Escherichia coli host cell strain. In order to increase 
composition of the product which cleft correctly, qualification of an amino 
terminal was designed. This was attained by changing the amino terminal 
residue of mouse CD8 alpha chain into a serine from a lysine (Homo sapiens's 
CD 8 amino terminal residue is a serine). Escherichia coli host cell strain 
pop2136 (all cell melts are shown) 

The composition of scCD8 in ******** pPOW can be seen to drawing 10 . 
scCD8 compounded product was detected by anti-CD8 antibody which 
recognizes only the protein of a right form in conformation. 
Homo sapiens and scCD8 V Mr. domain where DNA which carries out the code 
of the V Mr. domain of mature alpha chain protein has the nucleotide of the 
addition which carries out the code of the three (Gly4Ser) linkers to Taq 
polymerase, and includes the restriction enzyme parts MscI and BamHI (array 
recognition number 2) 

It was alike, and it received and was amplified, by PCR using homology's primer 
(the available database array was used). V Mr. domain of CD8 beta chain was 
directly amplified by PCR using a primer including BamHI from DNA isolated 
from blood, and an EcoRI restriction enzyme part. Each two products were 
connected into the pPOW vector which it was digested with the suitable 
enzyme and was subsequently digested by MscI and EcoRI. 
The DNA array of each single-stranded CD8 structure was checked by 
sequencing of double stranded DNA. This nucleotide sequence is shown in the 
array recognition numbers 1 and 2. In this example, this vector orders it 
composition of scCD8 which has a C terminal peptide tail for a diagnostic 
application and a joint application (affinity purification is included). The 
following are contained in the desirable technique which acts as the monitor of 
the biological activity of scCD8 product. 

(a) For example, ultra-centrifugal separation using association to a cell table 
region child like alpha3 domain of binding affinity direct measurement or all the 
cells of the protein using a biosensor technique, beta 2-microglobulin, or an 
MHC class I molecule, or its fragmentation. 

(b) The joint trial to the MHC class I molecule (peptide addition was carried 
out) discovered by the RMA-S intracellular which used the C terminal peptide 
tail for the diagnostic marker. 

(c) For example, a functional inhibition trial which acts as the monitor of the 
change of the peptide dependency effectiveness over the IL2 production in the 
case of activation of a T cell. 

example 3 Construction of anti-glycophorin 1 C3 which does not contain a 
linker parent IC3 antibody and a scFv derivative — the [ international 
application number ] — it is indicated by PCT/AU 93/No. 00228. 
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an oligonucleotide — N — 2034 

(5-ACGTAGGTCACCGTCGCCTCCGACATCGTCATGTCACAGTCTCCATCCTC 

— any — inclusion — a linker — not containing — a ** — one — C — three 

— VL — five — ' — an array — the beginning — 30 — bases — having 
joined together — one — C — three — VH — three — ' — an end — the 
last — 15 — bases — receiving — a complementarity — having — as — 
compounding — having had . 

The oligonucleotide N2035 

(5 f -TTTATAATCTGCGGCCGCCCGATTAATTTC-30 was compounded so that 
it might have a complementarity to the 1 C3VL array on a reverse chain in the 
perimeter of the NotI part near the 3'end. 

These two oligonucleotides were used for polymerase chain reaction with 1C3 
template DNA ? in order to manufacture 1 C3 product of the 3-VH array 
arranged in parallel by 5-VL which adjoins BstEII and a NOtI restriction 
endonuclease part. 

The obtained fragmentation was connected with the vector pHFA including 
1C3 and a scFv array which digested by BstEII and NotI beforehand and 
removed interleaved array after incubating the PCR product which has the 
restriction endonuclease parts BstEII and NotI. This connection product was 
used in order to carry out the transformation of the Escherichia coli stock TG 
1 . It was checked that the transfornriant colony containing an insert includes 
the DNA array shown in the array recognition number 4. 
This gene structure was discovered by being discovered in this vector or 
related vectors, and introducing 1 C3 coding region into heat inductivity 
expression vector pPOW t when it was introduced into a non-controlling 
Escherichia coli stock and was guided by IPTG. 

Example 4 Mutation using the variant of Escherichia coli NC10 and the scFv 
plasmid which carries out the code of the manifestation of recombination 
anti-neuraminidase antibody NC10 and scFv were introduced into Escherichia 
coli mutD by the electric terebration. The mutant was manufactured by 
presenting with a sample the mutation cycle shown in drawing 1 1 . Only 50 
generations increased with the characteristic phase in YT+AMP+TET (in order 
to induce the mutation of plasmid DNA), and, subsequently these were rescued 
using the helper phage. The rescued phage is hung on the immunity tube which 
coated the 10microg [/ml ] antigen beforehand. Wash by PBS etc., remove 
uncombined phage and the phage combined specifically is eluted in 100mM 
triethylamine. 1M Tris-HIROROKISHI methyl monomethylamine of 0.5 volume - 
HCI It collects in pH7.5. Subsequently, it transfected into the mutD cell by the 
standard method (unless it refuses especially, all the standard methods that 
make reference here are indicated by Sambrook etal. and the 
"molecular-cloning-A laboratory manual" of 1 990). moreover, a cell — a 
logarithm — growth of 50 generations was performed again, maintaining to 
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phase growth. The phage titer after carrying out the mutation sorting round 
(this example 3 times) of a suitable count is 107 to 108 phage / ml. After the 
last panning process, the eluted phage was transfected into the Escherichia 
coli TG1 cell, it increased in advance of phage rescue, and each colony 
scattered and isolated by the plate of a YT+AMP+ glucose was analyzed by 
EUSA on the "flu" virus or glycophorin. Subsequently the colony which 
discovered the non-wild type on the level of EUSA activity was amplified, and 
the DNA array was determined, and this phage was transfected into available 
Escherichia coli HB one 2151 from the American type culture collection for the 
manifestation of fusibility. This phage was transfected by HB [2151 ] by the 
standard method, it increased in YT+AMP (100microg/(ml)), subsequently each 
colony where each phage sample was sorted out was guided at 37 degrees C 
for 4 to 1 6 hours using IPTG (isopropyl thiogalactoside) of 1 mM, and arbitration 
incubated at 4 degrees C succeedingly for 1 6 hours. This culture supernatant 
and a periplasm extract, a cell membrane, and cytoplasm were collected, and it 
analyzed about the manifestation of a recombination gene as mentioned above 
(Power el aL, 1992, GeneX 

example 5 the [ international application number ] — the number publication 
was carried out at PCT/AU 93/00228, as recombination 1 C3 and scFv in 
FAJIMIDO pHFA made and prepared (glycophorin affinity antibody coding 
region) were indicated in the example 4, the random mutation within mutD 
Escherichia coli was presented with it, and the sorting protocol was applied 
similarly. However, in this sorting, it is a solid phase matrix (an EUSA plate and 
immunity tube **** are a latex bead). 

Coating with the PBS solution (10microg/(ml)) of Glycophorin A is included. 
The result of the EUSA screening for sorting out each clone is shown in 
drawing 12 . The contention EUSA trial using detection by the anti-FLAG 
antibody was performed to the colony where it sorted out after mutation. A 
table 1 shows that the relative compatibility over the antigen (asialo 
glycophorin) of the discovered protein increased. 

mi 

& s c f v zzf&mg: u - ) 

1C3 wt 62 

1 C 3 • A 1 3 4 0 

1 C 3 • B 7 2 9 

Example 6 The mutT stock of Escherichia coli was transfected in the scFv 
library in the FAJIMIDO vector pHEN (medical research Counsell, U.K.), and it 
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was processed like examples 4 or 5 for detection of scFv in mutation and the 
embellished combining ability, and sorting. It sorts out about a glycophorin 
binder. In order to increase the range of an available glycophorin affinity 
antibody, the original scFv library was used as a starting point of affinity 
sorting of mutation and a phage expression library. Two peculiar 
anti-glycophorins scFv sorted out from the original scFv phage expression 
library have the presumed amino acid sequence the field of the Vk4 chain in 
which it was shown that mutation is carried out after that is indicated to be, 
and this is shown in a table 2. 

m 2 

FTASTGDVPDRTSGSGSGTDFTLRISSLQAEDVAVyYCQQASVFP 
CIYWNPDSPDRPSGSGSGTDFTIjRISIjQAEDVAVYYCQQASVFP 

Affinity maturation of each molecule of these was attained by using a mutation 
(mutD5) affinity sorting cycle, as shown in drawing 1 1 . 

Change in which it results to the subset of a mutation molecule is shown in a 
table 3. 
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Example 7 The manifestation of the antibody fragment coding region in the 
inside of D. disco IDEUMU is based on the vector AV1 built from VH coding 
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region indicated to the parent vector p569 (donation from Mr. W.Nellen of the 
Max plank lab in Germany Munich), and the following. The vector p569 is shown 
in drawing 1 3 . This is one family of the Escherichia coli D. disco IDEUMU 
shuttle vector using the signal sequence for secretion of the "ligand affinity 
peptide" discovered by an alpha-L fucosidase promoter and cell surface. A 
table 4 shows the result of the immuno dot blot of a manifestation of influenza 
NC41 VHFLAG detected by the anti-FLAG antibody (M2). 

VH coding array of monoclonal antibody NC41 was amplified by the polymerase 
chain reaction using the following oligonucleotide array. 

N849 5'CCTTGCCTGCAGGTCGACCTATGGACAGGTGCAGCTGCAGCAG 3' 
N863 

N849 includes the complementary array to the amino terminal of an NC41 VH 
coding region with the Sail limit part suitable for cloning to an 
alpha-L-fucosidase signal sequence, a cleavage part, and an expression vector 
p569. 

N863 includes the complementary array to the FLAG coding array of NC41 VH 
with the NcoS limit part and translation halt codon for a transformer membrane 
hydrophobic array and cloning. 

DNA of a vector pAV569 (donation from Mr. W.Nellen of the Max plank lab of 
the Germany Martin slide) was digested by limit #### NcoS and Sail, and the 
standard technique of agarose electrophoresis and a phenol extract refined the 
cut vector. 

It was amplified by PGR, NC41 VH-FLAG digested with the restriction enzyme 
was connected into the vector, and the transformation of this mixture was 
carried out to Escherichia coli. The recombinant colony was sorted out on the 
ampicillin content YT plate, recombination plasmids were collected, and it 
refined and identified using the standard technique. This recombination plasmid 
calls pAV1. 

The transformation was carried out into the resting cell of D. disco IDEMU by 
using the food intake method (feeding method) indicated by Friendlender and 
Mella in the recombination plasmid pAV1 GB-21 59821. 
Recombinant D. disco IDEMU was sorted out using the 10microg [/ml ] 
antibiotic G418 on the DMB culture medium. Recombinant D. disco IDEMU 
AMOEBAE (D. Discoideum amoebae) was proliferated by 2ml culture of the 
DMB culture medium containing G418 [ 10microg //ml ]. Dot blot analysis was 
performed about 100microl aliquot of a culture supernatant after growth of 48 
hours at 22 degrees C f and existence of the NC10 VH-FLAG antibody 
fragment under culture was detected using the anti-FLAG antibody. The result 
is shown in a table 4. 
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Example 8 Construction of the recombination vector containing 1C3Fab for the 
manifestation in D. disco IDEUMU. The structure of a parent vector (p569) was 
shown in drawing 13 , this vector was embellished by the clearance and 
re-connection of BamHI/Bglll fragmentation by limit digestion, and peculiar 
Xbal and the Sspl part for carrying out cloning of the antibody coding region 
built by PCR using 1C3Fab as a following primer and mold were left behind. 

5' CAGGTCGACTCTAGAGTATGGGAGGTGAGGCTTCTCGAG 3' 
5' AAATTTATAATTATTTATCATCATCATCTTTATAATC 3' 

Since this Fab has combined the avidity (TBRs) about anti-FLAG and an 
anti-EEF antibody with the glycophorin list, it is a polyfunctional polypeptide. 
Purification standard for the construction in Escherichia coli, connection, and a 
transformation protocol were performed following limit digestion of an PCR 
product. D. The transformation of disco IDEUMU is G418 (GENECHISHIN 
(geneticin)) by the standard method well-known to this contractor announced 
with the Escherichia coli by which the food intake transformation was carried 
out by reference like (GB-2159821A reference), calcium phosphate 
crystallization (Nellen et al., Mol.Cell.Biol., 1984 and 4, 2890-2898). or the 
electric terebration (Howard et al., 1 988 and 1 6, 261 3-2623). 
It is carried out with the upper sorting. 

It will be understood clearly that the general range of this invention is not 
limited to the specific example stated to the detail above. 
Array-verify number 1 file: B:**P0WLY23V. array explanation: JLApelB 
Ly-2+Ly-3 V DO connected with Mscl-Sall which has a FLAG tail Maine base 
number: The 1 - 849 all number of bases: 849 
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MKV LLPT A AA GLL LLAA QPA 
1 ATGAAATACC TATTGCCTAC GGCAGCCGCT GGATTGTTAT TACTCGCTCC CCAACCAGC 

MAK PQAP EL R I F P KKMO A E L 
61 ATGGCCAACC CACAGGCACC CGAACTCCGA ATCTTTCCAA AGAAAATGGA CGCCCAACT 

GQK VDLV C £ V LGS V S Q G CSW 
121 GGTCAGAAGG TGGACCTGGT ATGTGAAGTG TTGGGGTCCG TTTCGCAAGG ATGCTCTTG 

LFQ NSSS KLP QPT F V V Y MAS 
181 CTCTTCCAGA ACTCCAGCTC CAAACTCCCC CAGCCCACCT TCGTTGTCTA TATGGCTTC 

SH H KITW D E K LNS SKLF SA^ 
241 TCCCACAACA A G AT AACGTG GGACGAGAAG CTCAATTCGT CG AAA CTGTT TTCTGCCA1 

RDT NNKY VLT LNK FSKE NEC 
3 01 AGGGACACGA ATAATAAGTA CGTTCTCACC CTGAACAAGT TCAGCAAGGA AAACGAAGC 

Y Y F C SVI SNS VMY FSSV V P ^ 

3 61 TACTATTTCT GCTCAGTCAT CAGCAACTCG GTGATGTACT TCAGTTCTGT CGTGCCAG1 

LQG GGGS GG G GSG G GG S L I < 
421 CTTCAGGCTC GCCGAGGCTC AGGCGGTGGT CGATCAGGTG GCGGCGGATC TCTCATTCj 

TPS SLLV.QTN HTA KMSC E V 

4 81 ACCCCTTCGT CCCTGCTGGT TCAAACCAAC CATACGGCAA AGATGTCCTG TCACGTTA 

SIS KLTS I Y W LR E R QDP KO 
541 AGCATCTCTA AGTTAACAAG CATCTACTGG CTGCGGGAGC GCCAGGACCC CAAGGACA 

YF E FLAS WSS SKG V L Y G E S 
601 TACTTTGAGT TCCTCGCCTC CTGCAGTTCT TCCAAAGGAG TTTTCTATCC TGAAAGTG 

OKK R N I I LES SOS RRP F LS 
661 GACAAGAAAA GAAATATAAT TCTTGAGTCT TCAGACTCAA GACGGCCCTT TCTCAGT^ 

MNV K PED SDF VFC A T v G 5 P 
72 1 ATG AATGTG A AGCCAGAGGA CAGTGACTTC TACTTCTGCG CGACGGTTGG CACCCCC/ 

MVF G TGT K LT VVD YKDO DO 
*7£1 ATCGTCTTTG GGACAGGG AC CAAGCTGACT CTGCTTCATT ACAACCACCA CGATCACJ 

* S T 
8 A 1 TAGTCGACA 

Array-verify number 2 file: B:**CD8ACD8B. array explanation: Homo sapiens 
single-stranded CD8 base number in pPOW (pelB CD8a and CD8b V dom): The 
1 - 822 all number of bases: 822 
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MKY LLPT AA A CLL LLAA QPA 
1 ATGAAATACC TATTG CCT AC GCCAGCCCCT GC ATTGTTAT TACTCCCTCC CCAACCAGCG 

MAS Q F R V SP L DRT WNLG ETV 
61 ATCCCCAGCC AGTTCCGCCT GTCCCCGCTG GATCGCACCT GGAACCTGGG CGAGACAGTG 

ELK CQVL LS N PT S GC 5W L F Q 
121 GAGCTGAAGT GCCAGGTGCT GCTGTCCAAC CCGACGTCGG CCTGCTCGTG GCTCTTCCAG 

P R G AAAS PTF L L Y LS QN KPK 
181 CCGCCCGCCG CCGCCGCCAG TCCCACCTTC CTCCTATACC TCTCCCAAAA CAACCCCAAG 

A A E GLD T QRF SGK RLGD T F V 
24 1 GCGGCCGAGG GGCTGGACAC CCAGCGGTTC TCGGGCAAGA GGTTGGGGGA CACCTTCGTC 

L T L SDF-R R E N E G Y Y F C S ALS 
301 CTCACCCTGA GCGACTTCCG C CG AG AG AAC GAGGGCTACT ATTTCTGCTC GGCCCTGAGC 

NSI M Y F S H FV PVF L PAG GR G 
361 AACTCCATCA TGTACTTCAG CCACTTCGTG CCCGTCTTCC TGCCAGCGGG CGGCCCCGCT 

SCG GG SG GGG S LQ QTP A Y I K 
421 TCAGGTGGAG GTGGATCCGG AGGCGGTGGA TCTCTCCAGC AGACCCCTGC ATACATAAAG 

VQT NKM V MLS CEA KISL SNM 
481 CTGCAAACCA ACAAGATGGT GATGCTCTCC TGCGAGGCTA AAATCTCCCT CAGTAACATG 

R I V W LRQ RQA PSS DSHH EFL 
S4 1 CGCATCTACT GGCTGACACA GCGCCAGCCA CCCACCACTC ACAGTCACCA CGAGTTCCTG 

ALW DSAK CTI HGE EV E Q E K I 
601 CCCCTCTCCC ATTCCCCAA^A ACCCACTATC CACCGTCAAC AGCTCCAACA CCACAACATA 

A V F ROAS RF1 LM L T S V K P E 0 
661 CCTCTCTTTC GGCATCCAAC CCCGTTCATT CTCAATCTCA CAAGCGTGAA CCCGGAAGAC 

SCI YFCM LV G SPE LTFG KCT 
?2l ACTCCCATCT ACTTCTCCAT G ATCGTCGCG AGCCCCCACC TGACCVTCCG G AAGCGAACT 

Q L S V V 0 Y K U D 0 0 K 
78} CACCTGACTC TCCTTCATTA CAACCACGAC GATCACAAO'I" AC 

Array-verify number 3 file: B:**MHCA3. array explanation: MHCI a3 H-2K 
domain base number in pPOW pelB Msc-EcoRI (with no FLAG): The 1-371 all 
number of bases: 371 
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MKY LLPT AA A 
1 ATGAAATACC TATTGCCTAC GGCAGCCGCT 

M A K AHVT H H R 

61 ATCGCCAAGG CCCATGTCAC CCATCACCGC 

W A L G F Y p A O I 

121 TCGGCCCTGG GCTTCTACCC TGCTGACATC 

LTQ EHEL VET 

181 CTGACCCAGG AAATGG AGCT TGTGGAGACC 

WAS VV VP LGK 

24 1 TGGGCATCTG TGGTGGTGCC TCTTGGGAAG 

E G -L P EPL TL R 

3 01 GAGGGGCTGC CTGAGCCCCT CACCCTGAGA 

K * N 

3 61 AAGTAGAATT C 



From the Hind III part in 1C3pHFA without 
4pHFA to initiation of gene 3 array 



GLL LLAA Q P a 
C G ATTGTT AT TACTCGCTGC CCAACCAGCG 

RPE CDVT LRC 
AGACCTGAAG CTCATCTCAC CCTGAGGTGC 

TLT WQ LN CDE 
ACCCTGACCT CCCACTTCAA TGGGGACGAG 

R P A GOCT FQ K 
AGGCCTGCAG CGCATCCAAC CTTCCAGAAG 

EQK YTCH V£H 
GAGCAGAACT ACACATGCCA TGTGGAACAT 

W G K EEPP S ST 
TCGGGCAAGG AGGAGCCTCC TTCATCCACC 



a linker built in array-verify number 
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M K Y 



1 


aag 


Ctt 


gca 


tgc 


aaa 


tec 


tat 


ttc 


aag 


gag 


aca 


gec 


aca < 


ATG i 


AAA TAC 


49 


L- 
CTA 


L 
TTG 


P 

CCT 


T 
ACG 


A 
GCA 


A 
GCC 


A 
GCT 


G 
GGA 


L 
TTG 


L 
TTA 


L 
TTA 


L 
CTC 


A 
GCG 


GCC 


Q 


P 


97 


A 
GCC 


M 
ATG 


A 
GCC 


GAG 


V 
GTG 


K 
AAG 


L 
CTG 


Q 
CAG 


E 
GAG 


S 
TCT 


G ' 
GGA 


G 
GGT 


G 
GGC 


P 

CCG 


V 
k» 1 /% 


Q 


145 


P 
CCT 


G 
GGA 


G 
GGA 


5 

TCC 


L 
CTG 


K 
AAA 


L 
CTC 


5 
TCC 


C 
TGT 


A 
GCA 


A 
GCC 


S 
TCA 


G 
GGA 


F 
TTC 


D 

u tAl 


F 
TTT 


193 


S 
AGT 


R 
AGA 


Y 
TAC 


W 
TCC 


M 
ATG 


N 
AAT 


W 
TGG 


V 
GTC 


R 
CGG 


R 
CGG 


A 
GCT 


P 
CCA 


G 
GGG 


K 
AAG 


G 


L 


241 


E 
GAG 


* W 

TGG 


I 

ATT 


G 
GGA 


E 
GAA 


I 

ATT 


N 
AAT 


Q 
CAA 


Q 
CAA 


S 
AGC 


S 

AGT 


T 
ACG 


I 
ATA 


N 
AAC 


Y 
TrwT 


5 
TCG 


289 


P 
CCA 


P 

CCT 


L 
CTG 


K 
AAG 


D 
GAT 


K 
AAA 


F 
TTC 


I 

ATC 


I 

ATC 


S 
TCC 


R 
AGA 


D 
GAC 


N 
AAC 


A 
GCC 


K 

AAA. 


S 

A_ i x 


337 


T 
ACG 


L 
CTG 


Y 
TAC 


L 
CTG 


Q 
CAA 


H 

ATG 


N 
AAC 


K 
AAA 


V 
GTG 


R 

AGA 


S 

TCT 


E 
GAG 


D 
GAC 


T 
ACA 


A 


" L 
CTT 


385 


Y 
TAT 


Y 
TAT 


C 
TGT 


A 
GCA 


R 
AGA 


L 
CTT 


S 
TCT 


L 
CTT 


T 
ACT 


A 
CCG 


A 
GCA 


G 
GGG 


F 
TTT 


A 
GCT 


Y 

1 AW 


W 
i _»o 


433 


G 
GGC 


Q 
CAA 


G 
GGG 


T 
ACT 


L 
CTG 


V 
GTC 


T 
ACC 


V 
GTC 


A 
GCC 


S 
TCC 


D 
GAC 


I 

ATC 


V 
GTC 


M 
ATG 


s 

TCA 


Q 


461 


S 

TCT 


P 

CCA 


S 
TCC 


S 
TCC 


L 
CTG 


A 
GCT 


V 
GTG 


5 
TCA 


V 
GTA 


G 
GGA 


E 
GAG 


K 
AAG 


V 
GTC 


T 
ACT 


M 

ATG 


s 

?\ K~r~ 


529 


C 
TGC 


R 
AGA 


s 

TCC 


s 

AGT 


Q 
CAG 


S 
AGT 


L 
CTG 


F 
TTC 


N 
AAC 


S 
AGT 


R 
AGA 


T 
ACC 


R 
CGA 


K 
AAG 


N 

AAV* 


1 r\— • 


577 


h 
TTG 


T 
ACT 


w 

TGG 


Y 
TAC 


Q 
CAG 


Q 
CAG 


K 
AAA 


P 
CCA 


G 
GGG 


Q 
CAG 


S 
TCT 


P 

CCT 


K 
AAA 


P 
CCG 


L 


I 

^\ _ w» 


625 


Y 
TAC 


W 

TGG 


A 
GCA 


5 
TCC 


T 
ACT 


R 
AGG 


E 
GAA 


5 
TCT 


G 
GGG 


V 
GTC 


P 
CCT 


0 
GAT 


R 
CGC 


F 
TTC 


T 
ACA 


G 
GGC 


673 


S 

AGT 


G 
GGA 


S 
TCT 


C 
GGG 


T 
ACA 


D 
GAT 


F 
TTC 


T 
ACT 


L 
CTC 


T 
ACC 


I 

ATC 


S 

AGC 


S 

AGT 


V 
GTG 


Q 
CAG 


A 

GCT 


721 


£ 
GAA 


D 
GAC 


L 
CTG 


A 
GCA 


D 
GAT 


Y 
TAT 


Y 
TAC 


C 
TCC 


K 

AAG 


Q 
CAA 


S 
TCT 


Y 
TAT 


N 

AAT 


L 
CTT 


R T 
CGG ACG 


769 


F 
TTC 


G 
GGT 


G 
GGA 


G 
GGC 


T 
ACC 


K 
AAG 


L 
CTG 


E 
GAA 


I 

ATT 


N 
AAT 


R 
CGG 


A 
GCC 


A 
GCC 


A D Y 
GCA GAT TAT 


BIT 


K 

AAA 


D 
GAT 


D 
GAT 


0 
GAT 


D 
GAT 


K 

AAA 


TAG 


A 
GCC 


A 
GCA 


♦ 

TAG 


T 

ACT 


V 
GTT 


E S 
GAA AGT 


C L 
" TCT TTA 



A K 

6 65 CCA AAA 

Array-verify number 5 
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pelB signal sequence 
HKYLL PTAAAGLLLLAAQPA 
ATGAAATACCTATTGCCTACGGCAGCCGCTGGATTGTTATTACTCGCTGCCCAACCAGCG 

HI Pstl H10 

WA QVQ LQQSGAE LVKPGASV 

ATGGCGCAGGTGCAG£X£CAGCAGTCTGGGGCTGAACTGGTGAAGCCTGGGGCCTCAGTG 



H20 
RMS 



K 



H30 

F T N 



N M 



W 



K 



AGGATGTCCTGCAAGGCTTCTGGCTACACATTTACCAATTACAACATGTACTGGGTAAAA 



H40 
Q S P 



W 



H50 
GIF 



rH52A- 
Y |_E G_ 



N 



C AGTC ACCTGG AC AGGG CCTGG A GTG G ATTGGAATTTTTTATC C AGG AAATGGTG ATA CT 



H60 H7 0 

SYNQKFKDKAT LTADKSS NT 
TCCTACAATCAGAAGTTCAAAGACAAGGCCACATTGACTGCTGACAAArCCTCCAACACA 

H80 H82A H82C K90 

A YM Q L-S S LTS E D S A V Y Y C A R 
GCCTACATGCAGCTCAGCAGCCTGACATCTGAGGACTCTGCGGTCTATTACTGTGCAAGA 



v 



-HLOO— 

R Y 



-HlOOE-i 
F PI Y 



W 



BstE2 
G T T V 



TCGGGGGGCTCCTATAGATACGACGGAGGCTTTGACTACTGGGGCCAAGGGACCACGGTC 



HI 10 linker L.1 

TVSGGGGSGGGGSGGGG S D I 
ACC GTCTCC GGTGGTGGTGGTTCGGGTGGT'GGTGGTTCGGGTGGrGGrGGTrCG GATATC 

Sacl L10 L20 

E LT QTT5S LSA S LG DRVT I S 
GAGCTC ACACAGACTACATCCTCCCTGTCTGCCTCTCTGGGAGACAGAGTCACCATCAGT 



L30 

I S N 



N W 



Q Q 



L40 
N P D 



TGCAGGGCAAGTCAGGACATTAGTAATTATTTAAACTGGTATCAACAGAATCCAGATGGA 



V K 



rL50 

Y I Y T S 



N 



V 



L60 
P S R 



ACTGTTAAACTCCTGATCTACTACACATCAAATTTACACTCAGAAGTCCCATCACGGTTC 



L70 L60 

S G S G S G T D Y S LT I S N L . E Q £ 0 
AGTGGCAGTGGGTCTGG AACAGATTATTCTCTCACCATTAGCAACCTGG AAC AAGAAGAT 



L90 
Q Q 



L100 
G G G 



ATTGCCACTTACTTTTGCCAACAGGATTTTACGCTTCCGTTCACGTTCGGAGGGGGGACC 



Xhol FX, AG EcoRl 

KLEIROY^ DODD/f* * 
AAGCTCGAGATAAGAGACTACAAAGiACGATGACGAT'AAATAATAAGAATTC 



Array-verify number 6 file: A:**1 C3FAB. array explanation: Anti-glycophorin 
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base number in 1 C3 Fab: The 1 - 1 443 all number of bases: 1 443 



1 


aaaaaagcGG 


CCCAGCCGGC 


CATGGCCGAG 


GTGAGGCTTC 


TCCACTCTGG 


AGGTGGCCCG 


61 


CTACAACCTC 


CACCATCCCT 


GAAACTCTCC 


TCTCCAGCCT 


CACCATTCCA 


TTTTAGTAGA 


121 


TACTCGATGA 


ATTGGqtcCG 


GCCCGCTCCA 


GGGAAGGGGC 


TAGAGTGGAT 


TGC AG AAATT 


181 


AATCAACAAA 


GCAGTACGAT 


AAACTATTCG 


CCACCTCTGA 


A G G AT AAATT 


CATCATCTCC 


241 


AGAGACAACG 


CCAAAAGTAC 


GCTGTACCTG 


CAAATGAACA 


AAGTGAGATC 


TGAGGACACA 


301 


CCCCTTTATT 


ATTGTGCAAG 


ACTTTCTCTT 


ACTGCGGCAG 


GGTTTGCTTA 


CTCGGG CCAA 


361 


GGGACTCTGC 


TCACTGTCTC 


TG C AGCC AAA 


ACGACACCCC 


CATCTGTCTA 


TCCACTCCCC 


421 


CCTGGATCTC 


CTGCCCAAAC 


TAACTCCATC 


CTGACCCTGG 


GATGCCTGCT 


CAAGGGCTAT 


481 


TTCCCTGAGC 


CAGTGACAGT 


GACCTGGAAC 


TCTGCATCCC 


TGTCCAGCCG 


TGTGCACACC 


54 1 


TTCCCAGCTG 


TCCTGCAGTC 


TGACCTCTAC 


ACTCTGAGCA 


CCTCAGTCAC 


TGTCCCCTCC 


601 


ACCACCTGCC 


CCAGCGAGAC 


CCTCACCTGC 


AACGTTGCCC 


ACCCGGCCAG 


CACCACCAAG 


661 


GTGGACAACA 


AAATTgaaga 


attttaatta 


aaacacggaa 


aLaaaGTGAA 


ACAAAGCACT 


721 


ATTGCACTGG 


CACTCTTACC 


GTTACTCTTT 


ACCCCGGTAA 


CCAAAGCCCA 


CATCGTCATG 


781 


TCACAGTCTC 


CATCCTCCCT 


GGCTGTGTCA 


GTACGAGACA 


ACCTCACTAT 


GAGCTGCAGA 


84 1 


TCCAGTCAGA 


GTCTGTTCAA 


CAGTAGAACC 


CGAAACAACT 


ACTTGACTTC 


CTACCAGCAC 


901 


AAACCACCCC 


AGTCTCCTAA 


ACCGCTGATC 


TACTGGGCAT 


CCACTAGGGA 


ATCTGCGCTC 


961 


CCTGATCCCT 


TCACACGCAC 


TGGATCTGCG 


ACAG ATTTCA 


CTCTCACCAT 


CAGCAGTCTG 


1021 


CAGGCTGAAG 


ACCTGGCACA 


TTATTACTGC 


A AC C A AT CTT 


ATA ATCTTCG 


GACCTTCGCT 


1081 


GGAGCCACCA 


ACCTGCAAAT 


TAAACGGCCT 


CATCCTCCAC 


TATCCATCTT 


cCCACCATCC 


114 1 


ACTGAGCAGT 


TAACATCTCC 


ATCTCGAGGT 


GCCTCACTCC 


Tcrccn-rcTT 


GAACAACTTC 


1201 


TACCCCAAAC 


ACATCAATCT 


CAACTCCAAG 


ATTG ATCGCA 


CTCAACCACA 


AAATCCCCTC 


1261 


CTCAACACTT 


CGACTCATCA 


cr.A r*Ar^ a a a 

vji_»f\__/>* a jv_./\/\r\ 


UAL Av»L At.t. I 


AC ACCATG AG 


CACC ACCC I C 


1321 


ACGTTGACCA 


ACCACCACTA 


TCAACCACAT 


AACACCTATA 


CCTCTGAGGC 


CACTCACAAG 


138 1 


ACATCAACTT 


CACCCATTCT 


CAACACCTTC 


AACACCqq^C 


ACVGTqcqqc 


cqc*iq a tea L 


1 ^< 1 


a a ^ 













[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

1 . Target Affinity Polypeptide — it is — a — Stable Core Polypeptide Field 
(SCR) B — at Least One Target Joint Field (TBR) 

** is provided. Said target joint field is a polypeptide which has received the 
mature process in arbitration in order to have combined with the 
covalent-bond object at said SCR and to change the singularity, compatibility, 
or avidity to a target. 

2. Polypeptide which is polypeptide according to claim 1 , can carry out 
self-association and can form stable dimer, floe, or array. 

3. Polypeptide with which it is polypeptide according to claim 1 or 2, and said 
SCR and TBR are combined by linker component. 

4. Polypeptide which is polypeptide given in any 1 term of claims 1-3, and is 
two functionality or polyfunctional. 

5. Polypeptide which it is polypeptide given in any 1 term of claims 1-4, and 
said SCR is the Homo sapiens origin, and is protein of type which exists in 
blood serum or is expressed by cell surface. 

6. Polypeptide combinable with target chosen from group to which it is 
polypeptide of publication and said TBR becomes any 1 term of claims 1-5 
from member of glycophorin or other erythrocyte cell surface proteins, 
influenza virus neuraminidase, viral antigen, antibody, or other IgG families, 
tumor growth factor alpha (TGF-alpha), tumor marker, cell surface protein, 
and leukemia inhibitor (LIF). 

7. Polypeptide which has homology to immunoglobulin super family which is 
target affinity polypeptide of publication and includes combination of 
qualification antibody or antibody fragment, scFv fragmentation, qualification 
CD8 molecule and antibody molecule, or its fragmentation and CD8 in any 1 
term of claims 1-6. 

8. DNA structure which carries out code of target affinity polypeptide of 
publication to any 1 term of claims 1-7. 
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9. Approach possessing obtaining subpopulation of DNA which carries out 
code of target affinity polypeptide which presented mutation and one or more 
cycles of sorting with DNA which is approach of manufacturing DNA structure 
which carries out code of target affinity polypeptide of publication, and carries 
out target affinity polypeptide code to any 1 term of claims 1-7, and had 
property of changed compatibility, singularity, or avidity. 

10. How to exist in the element with which it is an approach according to claim 
9, and said DNA which carries out the code of the target affinity polypeptide 
has the capacity of a duplicate, or an expression vector. 

11. The approach which is an approach according to claim 10 and is chosen 
from the group which said expression vector becomes from a bacteriophage, a 
fibrous bacteriophage, a virus, bacteria, yeast, slime mold, or a mammals cell. 

12. The approach it hits by the approach according to claim 10, and said 
expression vector is pHFA. 

13. The approach by which it is an approach according to claim 12, and 
mutation is performed using the mutant of Escherichia coli. 

14. It is Approach of Manufacturing Target Affinity Polypeptide of Publication 
in Any 1 Term of Claims 1-7. a — DNA which carries out the code of the 
framework structure of the target affinity polypeptide of one or more requests 
with the process isolated by the polymerase chain reaction Process which 
inserts b this DNA in one or more expression vectors The subpopulation of 
the expression vector expressing the target affinity polypeptide of the 
singularity of c request, avidity, or compatibility is sorted out, d alteration in 
order to obtain the subpopulation of the expression vector expressing the 
target affinity polypeptide which has the property of the compatibility carried 
out, singularity, or avidity The process which presents mutagenesis and one or 
more cycles of sorting with said this subpopulation sorted out, e alteration 
The process which inserts DNA which carries out the code of the target 
affinity polypeptide carried out in a high-level expression vector, process 
which introduces the high-level expression vector of f above into a suitable 
manifestation host g — process which makes said target affinity protein 
discover h — approach possessing the process which isolates the protein 
produced in this way. 

14. The drugs constituent containing a target affinity polypeptide given in any 
1 term of claims 1-7, and the support which may be permitted 
pharmacologically. 

15. The diagnostic reagent which contains the target affinity polypeptide and 
dilution agent of a publication in any 1 term of claims 1-7. 

16. The activity in a diagnosis of a target affinity polypeptide given in any 1 
term of claims 1-7. 

1 7. The activity as a remedy of a target affinity polypeptide given in any 1 
term of claims 1-7. 
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[Translation done.] 
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